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I. Introduction
A. Another Memory Developmen; Chapter?
We would like to begin by sympatﬁfzing with those whose initial reaction to °

thfb\chapfet is, "Do we really neced another memory development chapter?" During

the past decade research interest in the development of memory has intensified,

and cut;ently there exists a copious literature consisting of books, projected

books, and review chapters too numérous “0 mention. 'fore are threatened in -the

near future, and the task of keeping abreast of this burgeoning literature is for-
midable. In view of the plethora of information.sources, a complete review of the
liﬁeratute would cle;tly.Se redundant, and this chapter is not inéended to provide

an overview. Rather, the concentration is -focused more narrowly on rlhe development

of certain genetai problem-solving skilis which are subsumed under the heéding of
metacognition. Although the focus is primatilf on metamemory development, this re-
flects the.state of the: art rathé;.than any conviction that the'metacognitive skills
ninvolved in intelligent control of one's actions while memorizing are ‘necessarily
different from those involved in any other problem-solving situations, whether ex-
perimentally induced or naturally océutting.:

Even within the restricted domain of metamnemonic development, this chapter is

not intended as a complete review because an excellent summary alreaﬁy exists (Flavell
;&'vbllman, 1977). The review section represents an idiosyncratic selection of pert-
inent iiterature centered around research fiﬁdings from our own laboratory. The

main emphasis is on the efficiencies and limitations of both spontaneous and induced
problem-solving skills in slow-learning children. '

! The pafticulat problem-solving skills selected for review are those attributed to

the executive in many theories ‘f human and riachine intelligence: predicting, checking,‘
monitoring, reality testing and coordination and control of deliberate attempts to

learn or solve problems. We believe that these are the basic characteristics of

("\




2
thinking efficiently in a wide range of learning situations. Thinking efficientiy
is a good defintition of intelligence, and we are interested in intellectual de-
velopment. The selection of memory processes reflects the extensive literature which
predates this chapter. Quite simply, we know a great deal about the normal course of
memonic developmen:, and we are beginning -0 construct a reasonable picture of the
development of metamemorial awareness. Therzfore, we can use this information to help
us understand aberrant development. But this emphasis on traditional memory skills
should not be taken as an indication of belief in a separate memory system, that is
somehow independent of the general operations of the intellect. To reiterate Reitman's
(1970, p.490) cogent observations,''memory bshavior does not depend solely upon a
memory sub-system, it reflects the activity of the human cognitive system as a whole."
In fact the terms memory and metamemory are used only as a matter of convenience to
identify a traditional subset of operations. The inseparability of memory from any
other aspect of cognitfﬁn has long been established as an article ‘of faith of modern
cognitive psychology (Bartlett, 1932; Jenkins, 1973; Neisser, 1967, 1976; Norman,
1973; Piaget & Inhelder, 1973), and it is a reflection of this bias that throughout
the chapter thinking, provlem solving, iearning, etc. are often referred to inter-
changeably with remembering. Furthermore, the concentration is on the metacognitive
skills of intelligence which apply to a wider range of activities than traditionally
treated under the rubric "wemory."

B. Organizational Scheme

Again we would like to sympathize with those whose second reaction to this chapter

is "if we must endure another memory development opus, does it have to be this long?"
Obvinusly not, but it is, and therefore we would like to provide some hints on which

sections can be selected out for readers with different purposes. In Section II,
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we will give a very brief introduction to the term metacognition, and the reasons why
we believe interest is now focused on the various "metas" of developmental
‘cognition. Section III is a relatively long review of data gathered in our labora-
tory coucheg in a framework of the basic metacognitive skills which are emphasized
in this chapter. For those not ;rimatily interested in the details of our ongoing
rgaearch program, this section can easily be skimmed without vitiating attempts to
understand subsequent sections. Section IV reflects our concerns with the type of
question bging addressed in current research programs addressed at metamneﬁonic de~-
velopmentf with particular emphasis on programs where interveation or remediation
are at least implicitly of main concern. Finally, in Section V, we examine the cul-
tgral talﬁtivity of many of the traditional memory ski.ls examined in our laboratories
fnd lggfgimized in our tests and definitions of intelligence. The particunlar problems

S

of the Q}sadvantaged child are also discussed in Section V, together with the impli-
cations for future research in the area of metacognition in deveiopmentally delayed
children.

II. Metacognition: An Epiphenomenon?

We empathize with those who express confusion at the proliferation of 'metas”
in the current literature on developmental cognition, and indeed there has been some
serious concern that "metacognition' is an epiphencmenon recently elevated and digni-
fied with a new title, but really the stuff that the problem-solving liteggtute has
been concerned with all along. When faced with terms such as metalearning, meta-
memory, metaatiention, metacomprehension, metalinguistics, etc., the dubious reader
may Vonder why the meta need be added. The addition can be defended if at all, only

if it reflects a real change of emphasis--which we believe it does. Our bias 1is

that the processes described as metacognuitive are the important aspects of knowledge,
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that what i3 of major interest is knowledge about one's own cognitions rather than

the cognitions themselves. Just as tever is a secondary symptom, an epiphenomenon

of disease (Oxford English Dictionary), so the outcome of intelligent evaluation

and control of one's own cognitive procesées are secondary symptoms of the basic under-
lying processes of metacognition. ' This is not .o say that coascious control of one's

own activities is essential for all forms of knowing, and indeed we have concentrated

elsevhere on incidental lcarning as a function of active interactions with a meaning-
ful environment (Brown, i975), but in the iomain of deliberate learning and problem-
solving situations, consclous executive control of the routines available to the
system is the egsence of inteiligent ectivity, the underlying force which the observed
‘routines reflect, are symp&omatic of, and sre epiphenomenal to.

Before proceeding with this section it would be helpful to defi;e what is meant
by metacognitive skills, and, in order to incriminate another in the proliferation of
"meta" terms, we will qucte John Flavell, who more than any other developmental
psychologist has been vesponsible ior the current interest in research in this area.

Metacognition referz to onc's knowicdge concerning one's own
cognitive processes and products or anything related to them, e.g.,
the learning-relevant propertics of iaforration or data. For ex-
ample, I am engaging in mecacognition (metamemory, metalearning,
metaattention, metalanguage, or whatever) if I notice thac I am
having more trouble learning A than B; if it strikes me that I
should double-check C before accepting it as a fact; 1f it occurs
to me that I had better scrutinize each znd every alternative in
any multiple-choice type task situation before deciding which is
the best one; if I sense that I had hetter make a note of D because
I may forget it; ... (more examples) ... Metaccgrition refers,
among other thinBs, to the zctive moniftor.::g and consequent
regulation and orchestration of *hese processes in relation to the
cognitive objectc or uata on which they bear, usually in the service

hh of some concrete gosl or obj2ctive, (Flavell, 1976a, p.232)

The skeptic will be plea. ed to note the similarity between these activities

and the activities traditionaliy cor.sidereu urder the heading 'study-skills"




applicable whether the task under consideration is solving a math problem, memorizing
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(Brown & Smiley, 1977b; Robinson, 1941). The area of metacognition is not as new

as it would appear.

Klahr (1974) raised the question of whether the distinction between knowledge

and the understanding of that knowledge is a viable one.

Should we not consider instead two forms of knowledge: a)
knowledge of the thing itself; and b) knowledge of its appropriate
use? ' .Certainly one of the things I know about K is about it per se,
such as how to multiply. /‘nother thing I know is a set of appro-
priate conditions under which to apply that knowledge. It seems

that an increase in either is an increase in my understanding of K.
(Klahr, 1974, pp.295-296).

This quote illustrates the essential interdependence of the wetas with their content
area; this interdependence will be discussed in a later section {IV. D.). The three
main points we would like to make here are that we believe the difference between
knowledge and the understanding of that knowledge (in terms of appropriate use) to
be & real one with great heuristic value for those interested in what develops.
Educationally, the traditional distinction between knowing what and knowing how
(Broudy, 1977) is still a viable one with important implications for educational
practices (see Sections IV. F., IV, G., and V. D.). Second, although there is ob-
viously an incestuous relationghip between metacognitions concerning a certain process
area and the processes themselwes (e.g., metamemory and memory), we believe that many
skills currently being studied as skills of metacognition are trans-situational,
i.e., they apply to many forms of problem-solving activity. Finally, 1if one is
interested in the "ecological validity" of the processes we select for study, the
skills of metacognition do appear to have recognizable counterparts in "real-world,
everyday life" situations. Checking the results of an operation against certcin

criteria of effectiveness, economy and common~sense reality is a metacognitive skill




a prose passage, following a recipe, ur assembling an automobile. Self-interro-
gation concerning the current state of one's own knowledge during problem solving
is an essential skill in a wide variety of situations, those of the laboratory, the
school, or everyday life.

In summary, we believe that the isolation, however artificial, of metacognitive

skills for intensive study is a viable separation which will help us focus on the

similaritieg rather than the differeunces among treditional cognitive domains (Flavell,
1976b). Furthermore, as metacognition demands the ability to introspect about one's
own performance, to differentiate one's own perspective from that of others, related
areas of study such as social cognition, role-taking and communication become directly
relevant. Furthermore, as self-evaluation of one's own performance cannot be objective,
such self-interrogation must be contaminated by one's own feelings of competence,
some previously separate areas of personality development are again of obvious
relevance e.g., fear of failure, need for achievement, external vs. internal conmtrol,
learned helplessness and level of aspiration. By concentrating on ?etacognitive de-~
velopment, not only will artificial separations between traditional qognitive domains
be weakened but boundaries across various distinct areas of inquiry ih.developmental
psychology may be questioned. This re-aligning of boundaries cannot he%p b 'r be
beneficial if we are seriously concerned with the developing child as a vhole person
rather than as the repository of certain interesting fragmentary skills in various
stages of development.
III. Metamemory: A Selected Review of the Literature
Most empirical research in metacognition has centered around metamemory; know-

ledge concerning one's own memory abilities and strategies. The term was introduced

by John Flavell (1970) who, - together with his students, has provided a rich source of
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data concerning the develorment of metamemorial knowledge. An excellent review
of this literature predates this chapter (Flavell & Wellman, 1977) and will not

be reiterated here. In this sectionm, therefore, we would like to introduce some
recent research from our laboratory concerned with metamemorial knowledge in slow-
learning children.

In addition we will focus on a general problem with the developmental research
to date, that is that the particular forms of metamemory selected for study have en-
couraged an underestimation of the complexity of the operations involved. The pri-
mary concentration has been on isolated fragmentary introspections concerning meta-
memorial knowledge rather than on the complex ongoing interaction of person, task,
and strategy variables (Flavell % Wellman, 1977) that are called into play during
an actual attempt to deliberately retain information. The issue of ithe level of
difficulcy cf the introspection required has not been examined adequately. Thus a
quick perusal of the existing developmental literature might suggest that metamemorial
knowledge is quite mature by third grade (see section IV. C.). We will argue that
this is an 1llusion created by the simple types of metamemorial skills that have
been examined.

Some idea of the complexity of the metacognitive abilities demandsd of the fully

mature memorizer can be gleaned by considering the operations attributed to the
central processor, interpreter, or executive, introduced as the overseer in many
current models of memory. Being capable of performing intelligent evaluation of its
own operations is an essential characteristic of the central mechanism favored by
many current theories; some form of self-awareness, or explicit knowledge of its own
workings is critical for any efficient problem-solving system (Becker, 1975; Bobrow,

1975; Bobrow & Norman, 1975). The basic requirements of such an executive demonstrate
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the compiexity of the issue. It must include the ability to (a) predict the
system's capacity limitations, (b) be aware of its repertoire of heuristic routines
end their appropriate domain of utility, (c) identify and characterize the problem
at hand, (d) plar and schedule appropriate problem-solving strategies, (e) monitor
and supervise the effectiveness of those routines it calls into service, and (f)
dynamically evaluate these operations in the face of success or failure so that
termination of strategic activitess can be strategically timed. These forms of
executive decision-making are perhaps the crux of efficient problem-solving because
the use of an appropriate piece of knowledge, or routine to obtain that knowledge,
atlthe right time and in the right place is the essence of intelligence.

Obviously whether knowledge of his own memory or problem-solving processes will
be attributed to a child will depend on the level of complexity of the judgement
required. For sxample, the seemingly mature understanding displayed by third
graders in metaremory studies to date ig not apparent if more complex coordination
and predictions are examined (Brown, 19774; Brown & Deloache, 1977; Butterfield &
Belmont, 1977). 1In the following select;d review we have attempter » consider the
current literature in the light of the degree of complexity of the judgement re-
quired.

A. Secondary Ignorance: On Not Knowing When or What You Know

a very basic form of self-awareness involved in all memory and problem-solving
tasks is the realization that there is a problem, of knowing what you know and what
you do not know (Brown, 1975). We are indebted to Joan Sieber {Sieber, 1968) for
bringing the problem of "secondary ignorance" to our ~ttention even though it took

some time before we appreciated the importance of the observation. Sieber used the
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tern for that state beyond ignorance when one is unaware that one is in a state

of ignorance. An astute observation by Holt in his book How Children Fail

illustrates this situation well.

Part of being a good student is learning to be aware of one's
Owu mind and the degree of one's own understanding. The good student
may be one who often says that he does not understand, simply because
he keeps a constant check on his understanding. The poor student who
does not, so to speak, watch himself trying to understand, does not
know most of the time whether he understands or not. Thus the problem
is not to get students to ask us what they dor 't know; the problem is
to make them aware of the difference between what they know and what
they don't. (Holt, 1964, pp. 28-29)

1. Metacomprehension. The problem of ascertaining the state of one's own

ignorance or enlightenment is one of metacomprehension. Understanding ingtructions
would be a case of comprehension of a message, while knowing that one has understood,
or not, would be an example of metacomprehension. Holt's (1964) lucid description of
children's mystification over school problems includes many instances of metacompre-
hension fai}gtes. For example, one child faced with the task of listing verbs that
end with a p, bzcame upset repeating "I don't get it" but was totally unable to say

why she failed fo understand. Holt then ask=d the child if she knew what a very_was

and gave her some examples. Relieved, the child went to work. Holt believes that
this child did not ask what a verb was simply because:
She did not know herself that she did no£ know. All she knew

was that she had been told to start doing something and she didn't know

what to do. She was wholly incapable of analyzing the ‘instructions,

finding out what part of them made sense and what did not, where her

knowledge ended and hLer ignorance began. (Holt, 1964, p.I45)

Although Holt's charming book contains many anecdotes concerning the child's’
difficulty in evaluatipg his own state of knowledge, controlled experimental tests

of this deyeiopmentally related phenomena are rare. In a recent series of ex-

petiments,iMarkman (19?7) examiried the insensitivity of young children to their own




10
failure to comprehend. Children from grades 1 through 3 were asked to help the
experimenter to design instructions for new games (e.g., card games) to be taught
to other children of their age. The instructions were obviously incomplete and
the measure of whether the child realized he had not understood was his request
for more information. For example, the experimenter aﬁd the child each received
four alphabet cards and the child was given these instructions. "We each put our

cards in a pile. We both turn over the top card in our pile. We look at cards

to see who has the special card. Then we turn over the next card in our pile to
see who has the special card this time. In the eud the person with the most cards
wins the ggme." No mention was made of what the special card could Be. Not only
did the younger children require many additional prompts before they indicated
1ncomprehen;ion but it appeared that they needed to rzpeat the instructions or
even to attempt to execute the task before they became aware that they did not
know how to play the game. Since the ability to monitor ome's own understanding
of instructions and messages. whether sp;ken or written, is an essential prere-
quisite for all problem-solving activity, further research on this topic would be

welcomed.

2. The lack of knowledge inferencz. AXthough it would seem that being aware

of what it is you knov or do not know 1is a primitive precursor of more complex forms
of metacomprehension, the difficulty of this introspection is an important issue,
for, under certain conditions even colleage studenfs may have problems estimating
the state of their own kncwledge. Identifying what you do not know, or could not
know can involve quite complex forms of rnasonin;., The mature problem-solver
) not only has a reasonable estimate of the accessi%ility of his known facts, he
is also cognizani of which facts cannct he kaown and which can be deduced on the basis
of what he already knows.‘ Adults realize immediately that they cannot know Charles

Dickens' phone number (Norman, 1i973), but they arrive at this conclusipn by inferential

14
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reasoning concerning other aspects of their knowledge. Not only do children know'
less than adults, and often have poorly organized, incomplete apd inconsistent,
knowledge but they lack the complex systems of inferential reasoning used by adults
to infer information from incomplete and contradictory knowledge bases. Collins (1977)
hqg;shown that college students use a variety of inferential reasoning strategiesvto
asgess the probability that an assumption i{s true given the information they already
have. The full flavor of Collins' work cannot be given here but the types of in-
ferences describgd are many and we would like to refer the reader to the protocols
from his Spcratic &ialogues as particularly rich examples of the comple;ity of such

skills. ., .. .

3. The expert. The problems of metacomprehension can range from the avareness

that one is not understanding to the strategic monitoring of awareness in order to’
ascertain that one has the optimal information for attacking a particular task.
’ Consider the problem of a deliberate memorization task. The memorizer must recognize
this class of-problems and realize that they call for suitable actions on his part.
L Merely identifying the class of problems requiring deliberate rehembering can’ pose a
} considerable burden on the metacognitive powers of the very young. How then would
an expert memorizer go about the task of identifying the problems involvad in
a specific memorization fask?
psychologists run most memory experiments. Experts would ask
questions like, "What must I remember?" "How many items?' "How
much time will there be?" 'What's the nature of the tests?"
They would know what they neelded to know in order to perform

optimally and they would settle for nothing less. (Bransford,
Nitsch, & Franks, 1977, p. )

; ) No self-respecting memory expert would put up with the way’
|

Binet's pinneer work with "lightning calculators,"” "outstanding mnemonists;' and

chess players (Binet, 1894; Reeves, 1965) also illustrates that the expert not only
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needs to identify fully all the %acets of a problem befure proceeding but also
prefers to structure the input in an optimal manner to achieve efficiency.
Identifying the exact nature of a problem can be a complex act. .

" Thus, the task of deliberace memorizetion may involve complex metacognitive

introspection whica can tax ever college students' ingenuit; (Brown & Smiley, 1977b)

but let us return to our embryonic cxpert, th: preoperational child. What evidence
do we have that the child knows anything about what he knows concerning even
"simple" memory tasks? One me“lod ot obtaining this information 18 to ask the child
how sure he is that his answers are correct, i.e., obtain confidence ratings.

4. Confidenca. A feature of many memory paradigms is that it is pcssible to
ascettain'how confident the subject 1s that his response is correct. Thus, in con-
tinuous recognition memory paracigms one can consider the hit rate (items correctly
tecognized) in compatiso1 to the false alarm rate (items incottectly recognized)

A conservative response bias refers to the case where the subject has a very low
false alarm rate} if he designates an item as one secn befotq (old) it was seen be-
fore. Young children have a very conservative i1esponse bias (Brown & Campione, 1972;
Brown' & Scott, 1971) suggesting that they reserve their identification of old to

items they are sure they have seen before. This is a very crude measure of confidynéé
and d' measures have typically been introduced to separate out retention-based Eomv'
Ponents of recognit”on per:‘ormance from criterion or decision-based components. Using
a d' measure, Perlmutter and Myers (1974) and Berch (1975) also concluded that very
young children eaploy a conservative response bias in recognition performance. Al-
ternatively, it is possible to approach the vroblem directly und require the subject
to rate the confidence of his response of "old" or "new" with respect to a specific

scale. Berch and Evans (1973) used this procedure successfully witk children as young ’

16
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as six years. Although nine-year-olds were better then six-year-olds at gauging
the accuracy of their recognition performance wwman younger :hildren were capable
of aasessigg the accuracy of their response to some extent. The lower the child's
level of confidence in judging an item as old, the lower the probability that the item
actually was old.

The feeling-of-knowing experience in children will be considered fully;in the
next gection, however, one interesting factor concerning confidence ratings emerged
in a study by Brown and Lawton (1977). Educable retarded children, uﬁeth;t or not
they could predict their feeling of knowing prior to a recognition choice, were
able to assess the accuracy of their response after it had been made. Accuracy of
recqgnifion attributed to 'sure' and "not sure" judgements are given in Table 1. The
difference between categories is lower for the younger group but even here it is

reliable.

]

Insert Table 1 about here

This difference between predicting potential accuracy prior to performance, and

confidence in accuracy following performance, was also reported by Moynahan (1976).

First and third graders were given eight-item lists to learn. Following recall

attempts they were asked to indicate how many items they had tecall;d. A similar
study was conducted in our laboratory with educable retarded children. All subjects
were almost errorless when estimating how many items they had recalled although
Ehildtep of this age are unable to predict their span prior to regall attempts (Brown,
Campione, & Murphy, 1377). 1In aa&ition, the educable childrea in our study were

asked to indicate which specific items were recalled. Again the children vere
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virtually errorless 2t the task corructly “dentifying .95 of their recalled items.

Apparently, even young chiidren can gauge accurately the success of their prior

.

recognition accuracy and recall performance. They lnow when and what they know if

the situation is a rciatively straightforward rccoghition memory task.
B. Prediction ‘

The ability to accurstely 3ssess performance after ‘a response is made contrasts
'sharply with the ability to predict accuracy prior to a retrieval attempt. Moynahan
(1976) and Brown and Lawton (1977) attribute the greater difficulty of prediction
to the degree of abstracrtou involved. ®redicting in advance of responding requires
the ability to iragine cognitivg acts that have not yet occurred. Thert is consider-

able evidence that such acts of imaginacion are more difficult for the young‘child.

1. The feeling of knowing. Consider first the feeling-of-knowing experience.

As with the lack~of-knowtedge {aference (Cpllins et‘al., 1975) it is necessary to
distinguish between the recognitlon that a gap in knowledge exists and the active
? v

strategic attempts that migﬁt be fastigated tn fill ‘the gap that ts intensely active"
(James,’1890). This type c¢f active attempt at retrieval has been considered in tip-
of-the-tongue experiments (Brown & McNeil, 1966; Yarm=y, 1973). For adults the tip-
of-the-tongue phenomenon con51°ts of a "feeliug of knowing" (Blake, 1973; Hart, 1967)
that sought-after informaticn is known and merely awaits the appropriate accessing;
followed by active stracegic attempts to tecilitate retrieva} of the temporarily
inaccessible but putatively available material {(Twlving & Pearlstone, 1966).

Brown and Lawton (1977) cenducted two s“udies on the feeling-of-knowing experience
in educable retarded children of varying levels of cognitive abilit& (MA 6-10).

The first study was simiiar to the neradigm used with adults. Children were

¢
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pretrained to bet one to three tokens that they would recognize a familiar picture
that they had failed to recall. Because a large proportion of dat: children re-
called accurately only the younger subjects could be examined for feeling of
knowing. In addition to a large drop-out rate due to accuracy, the data from a
considerable number of the Temaining children were suspect as they appeared to use
the betting procedure inappropriately. These children wagered three itemé on almost
all the tests and were always correct. Subsequent interrogation revealed that they
deliberately "failed" to recall so that they could enjoy the excitement of the betting
procedure. Furthermore, several of them were unaware that if they regalled correctly
they were sure of three chips and would always get at least as many if not more from
awcorrect recall. It was their impression that if they bet three and won three
they hgd somekow gained six. The suspected data were not included in the subsequent
Qnalysis, leaving only 13 MA 6 children and 14 MA 8 children of an original pool of
. 67 subjects.
Considering only the "accéptahle" data the conditional probabilities of a correct
recall given that the subject bet one, two, or three chibs are presented in Figure 1.

. Clder children did recall more when they wégered more. Younger children did not

Insert Figure 1 about here

appear to differentiate between a bet of one or two chips, but their probability
of correct recognition given a bet of three, P(C/3) was high, indicatiag some
feeling~of-knowing sensitivity in the younger children.

The problem experienced with the betting procedure and the high recall success
rate of the older children led to an unacceptable large drop-out rate and interpreta-
tlon of these results must be tempered with caution. For these reasons the first ex-
periment was tepliéated, using as measures of prediction something less attractive
than the betting procedure. Three groups of educable retarded children, MA 6 (N =17),
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MA 8 (N = 15), and MA 10 (N = 27), were shown a pool of 100 pictures of famous char-

acters, and asked to give the correct names. Any picture a child could not name

was recorded and used in his feeling-of-knowing test. On each feeling-of-knowing trial
Eﬁgﬁsupjggt viewed a character he had not named previously and was asked to indicate
whether he would recognize the name (yes response), would not recognize the name (no
response) or might reccgnize the name (maybe response). After chis, four names were

read: the correct name, 8 totally iméossible name and two ﬁames from the same category

as the target. For example, if Richard Nixon were the target, the three distractors -
would beﬁJohn Kennedy, Abraham Lincoln and Romaie McDonald.

The conditional probabilities of a correct response given fhat-the subject pre-
dicged he would, P(C/yes), would not, P(C/no), or might, P(C/maybe), recognize the
nane, are presented in Figure 1 together with the data from the first exp>riment. The
youngest group did not predict their subseguent ability to recognize the name, but
both the MA 8 and MA 10 groups did identify more items when they predicted they would
be able to recognize them’-

Consideration of the data from both experiments indicates a developmental trend
in the ability to predict recognition accuracy when recall fails. The point of con-
fusion lies in the estimation of the sencitivity of the youngest children. In the
first experiment they did show some ability to predict their recognition accuracy
for they were reliably bécter on those trials where they bet thfee items. In the se-
cond experiment however, the more representative sample of younéer children did not
recognize more items when they predicted that they would recognize the names. This
cross—experimental difference illustrates the problem with assessing a child's meta-
memorfal ability within only one task, a more accurate picture of his capabilities
might be gleaned from considering his performance across a variety of tasks and sit-
uations (see SectionlV. E.and V. A.).

2. Span-estimation. Another form of prediction which has received considerable

‘attention is the ability of young children to estiuate (predict) theif own memory

capabilities. Flavell, Friedrichs, and Hoyt (1970) asked children from.second aud
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fourth grades, together with nursery and kindergarten children, to estimate their

recall span. From one to ten pictures -rere exposed incrementally and the child's
N .
task was to indicate at cach list length whether he could still recall a 1ist that

large. Whereas only a few of the older children predicted they could recall-ali ten -

pictures, over half the nursery and kindergarten children predicted in this manner.

If ve take estimation of + 2 of ihe actual span as a measure of realistic estimation,

the group means uet this criterion at the second and fourth grade level but this was
‘not true for the younger children.

‘Markman (1973) and Yussen and Levy (1975) replicated these findings as did Brown
et al. (1977) with educable retarded caildren. All three studies included a training
component which we will consider later (section IV. F.). Of interest here is a brop-
lem encountered in the Brown et al. study; instead of halting the proceedings when the
subject indicated a 1list length was beyond his span, they continued to expose itePs

incrementally until all ten had been exposed. This minor change in procedure resulted

in three groups of subjects: those judged realistic (4. of span) and unrealistic as

in previous studies and a third group (322) called inconsistent. These children in-
} dicated that a particular list iength was too difficult for them but then proceeded to
L estimate that at least one longer list was wlthiq the!r capacity. Allowing subjects to
’ demorstrate inconsistent responding markedly changed the pattern of results obtained;

and there is no way of knowing how many 'realistic' subjects in the brevious studies

example, 802 of the MA 6 inconiistent subjects in our study would have been judged

Yy

|

would have prcduced inconsistept pattérns of responses if given the opportunity. For

|

realistic if we h;d stopped at their first "too difficult" response, the procedure

! used previously (Flavell et al., 1977; Markman, 1973). Of the total population, this

| would have led to an estimation of 28% of MA 6 subjects judged reslistic, a figure not
unlike those found by Ma~tman and Flavell et al. (.22 and .36 for kindergattnet;). ’
This finding illustrates a problem with accepting a young child's verbal responsc as a

true estimate of his metamemorial capabilities, a difficulty we will also return to

later (section IV. E.).

Q B ' >,
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3. Estimating task difficulty. Several sources of information are available

concerning the young child's awareness of task difficuliy. We will consider first
the questionnaire data orovided by Kreutzer, Leonard and Flavell (1975). Kreutzer et
al. asked children many questions about the state of their knowledge concerning the .
memory processes of themselves and others. We used the same questions (slightly modi-
fied) with educable retarded children as a measure of the general effectiveness of
two gears of consistent training in metamemory tasks (experienced vs. naive subjects).
We will return to the training aspect later (section III. E.) but will include the re-
tarded children's data here when sppropriate. We selected three of the Kreutzer et al.
jtems as particularly good tests of the child's awareness of task diffi~ulty: the
story-list problem, the opposite-arbitrary item and the rote-paraphrase question.

The story-list problem was designed to test whether children had any knowledge
of the beneficial effects of embedding a series of to-be-remembered items within a

" narrative context. The data are presented in Table 2. There was a marked developmental

Insert Table 2 about here

difference in the type of response piven by normal children. Only 50% of kindergarten
children realized the greater ease of the embedded condition but all third graders
were aware of this fact. 1In adgition, 70% of the older childrengave adequate justifi-
cation of their choice but only 157 of the younger ones did.

The opposite-arbitrary item is another example of predicting task difficulty.
Here children.were asked to‘judge the relative difficulty of learning a list of words
consisting of randomly paired items or lists of pairs based on common associates

(opposites). These data are presented in Table 3. The younger normal children had

Insert Table 3 about here

difficulty predicting accurately but by third grade almost perfect prediction was

N \‘l " o 0,
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obtained. Only half the MA 8 children could preditt accurately. A -consideration of _

__ Justifications given for a choice further illustrates the younger child's difficulty
for only a few normal kindergartners, and MA 6 retardates, cunld give a reasonable
Justification.

The third question selected was the rote-paraphrase item. Kreutzer et al.'s scor-
ing and tabulation of this item was extremely complex and we have selected only certain
salient features for inspection. The children were asked questions concerning the eaee

of learning a recorded story to see whether they understood the differential study and

recall requirements of gist vs. verbatim recall. A summary of the main results is

gi&en in Table 4. A model child was observed asking the experimenter, whether or not

Insert Table 4 about here

recall was to be in her own words, or just like in the story. All experimental subjects

were then asked the following questions - Question 1 was "Why do you think she asked

that question?” The number of responses indicating awareness of the greater difficulty
of verbatim recall are shown in column 1 of Table 4. Question 2 was "Would it help

her to know the answer?" Yes responses are given in column 2. Questions 3 and 4
basically required the child to indicate what he would do if told to learn word for

word or to acquire the gist. Any answers indicating appropriate activity are entered

o

in columns 3 and 4. In questions 5 and 6 the child was asked which would be easier,
gist or verbatim recail. Answers indicéting that recall in one's own words would be
casier are given in column 5 and adequate justifications in column 6. The predictions
were somevhat more difficult than in the previous two itews, however, the same trends
are apparent. The majority ;f the children indicated that it would be easier to recall
in one's own words, however, the majority of younger normal and educable retzrded

children could not justify their response, nor could they indicate appropriate study

activities for each recall demand.
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These questionnaire data indicate that children become more aware of task

difficulty as they mature. Although normal eight-year-olds are quite gensitive to the
problems of task difficulty examined here, progress is aot so dramatic for educable
children. Of interes; is that both groups are easily misled in this game, for 60% of
normal six-year-olds ;nd 55% of normal eight-year-olds believed colored pictures to be
easier to learn than black and white item.. This misconception was shared by the
éducable child~en, 70% of MA 6 and 55% of MA 8 children were similarly misled.

T@e efficiency with which children car. judge task difficulty cbviously depends on
the type of task they must jduge. 1In the questionnaire study almost all tue retarded
childfen realized that recognition was an easier task than recall, while almest no
child had ;ny appreciation of retroactive interference. Again this points to the inter-
action of awareness and the level of difficulty of the judgement to be made. Young
children are not simply aware or unaware of task difficulty. Some types of problems
are readily apparent to them while others are completely beyond their comprehens !on.

. This effect of the complexity of the task Judgement is revealed in empirical
studies as well as in tha questionnaire data. First, consider studies on estimating
the difficulty of lists of items to be rotellearned. Tenney (1975) asked kindergarten,
third and sixth graders to compose lists of words which would be easy for them to re-
call. Organizational strategi?s were assessed by.comparing lists designed for recall _
with free association lists. The younger children made up essentially the same lisis
under-both conditions, but the older subjects tended to provide category organization.

- hs part of our longitudinal studies of metamemory in educable children, we repli~
cated the Teéﬁ;?\stUdY with MA 6 and MA 8 children together with children from regular
classes, matched for CA and MA with the educabl; sample. As in the Tenney study
children produced units which contained four items, the key word and the subject=-pro-

duced *hree words that they judged to be easy to recall with that key word. Details

of the types of gtructures built into the units are given in Table 5. The three classes
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Inser: Table 5 about here

of organization that occurred often enough to score were taxonomic category, thematic

category (i.e., grouping together objects around a theme: baby, crib, rattle, diaper)
and rhymes and sound-alikes. All other responses appeared to be random. Within the
normal populatiqn the incidence of random responding decreased with age as did sound re-
sponding, and there was i corre$p0nding increase in categorizatior FEducable childven
did not improve with increasing MA and also produced many random units. Of interest is
the high incidence of thematic responding. Although Denney and Zisbrowski (1972) 'found
that young children cluctered more by thematic than taxonomic category, Tenné& (1975)
did not find sigﬁificant45hq5atic responding in any of her groups. If we consiier the
proportion of all classified responses (omitting random responses) there was a high in-
cidence of thematic responding im all groups (normal subjects, CA 6 = .51, CA 8 = .26,
and CA 10 = .31, educable subjects, MA 6 = .36; MA 8 w .30). The thematic responding
accounts for half of all categories used by the normal kindergarten children; ail other
groups used this tgpe of response for approximately one-third of the units that are or-

ganized.

An ther measure, adapted from Tenney, which illustrates che child's understanding’

of the task, is whether the categories that are produced are broad or narrow. A narrow
category is one in which the internal organization of the unit can serve as an addition-
al retrieval cue. For example, Monday, faturday, Thursday, Tuesday, would be a taxonom-
ic broad response while Monday, Tuesday, Wednesday, Thursday would be a taxonomic narrow
response. Obviously, narrow responses (like 1, 2, 3, 4) are much better examples of an
easy list, and therefore, we looked at the proportion of categorical responses clas:i-
fied as broad or narrow. These data are given in Table 6. Again the developmental

trend is apparent. The number of narrow categories increases as the CA of the normal

Insert Table 6 about here
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children increases. Educablzs children also show 1 slight improvenment
but perform myre like normal kindergarten children than any other normal group. Tnis
developmental pattern is rendered clearcr if one considers the proportion of all re-
Sponses that are narrow categories, the most s'.rategic form of responses. For normai
children the range is .27, .75, and .30 for CA 6, 8, and 10; for educable children it
is .21 and .33 for MA 6 and 8 respectively. The large majority of normal ten~year-
olds "catch on" and give narrow categories as 'isrs while this efficient response type
is much less frequent in developmentally less mature individuals.

Other studies which have considered the child’'s estimation of task diffinulfy
havé been those of Moynshan (1973) and Salatas and Flavell (1976) wherc children were
asked whether categotize& or noncategorized lists would be easier tc recall. These
studie? will be considered in a subsequent section concerned with the relationship be-
tween predictior and parformance (section IV. D.). Here it is sufficient to point out
that a similar developmental trend was found. Younger children had more difficulty
than older children but almost perfect prediction was show hy third grade. Retarded
children perform like normal kindcrgarten children (Brown et al., 1977).

We would like *o describe one fiurther study in this section (Brown & Smiley,
1977a) because it illustrates that the developmental *rend in task predicition is appar-
ent at a much later age Zf move complex materials are used: The procedure was based
on¢a study by Johnson (197G) who devised an objective method for dividing prose pas-
sages into idea unit3. After the passages had beer so divided, independept raters
Judged the importance of the units to the story theme. Subsequently it Qas found that
recull scores of further independent samples of college students were determined by
the rated importance of the units. The Johnson procedure 1s particularly suitable for
use with children as it provides both a method of quantifying what 1{s recalled from
Prose passages and a measure of metacomprehension. Ffor not only is it possibie to
ascertain whether childrer's recal. is similar in pattern to adults; but it is also

possible to gee whether the child has sufficient knowledge of text materials to

24
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determine what are the importart vnits.

Students between é and 18 years were given folk tales to rate or recéll. "All
stories rgted and recalled had previously been rated for importance units by independent
groups of college students. The procedure for 12- and 18-year-olds was similar to that
used by Johnson with adults. The subjects were séer in groups and first listened to a
tape recording of the story as they simultaneously read tte oassage through. The
stories were pr%%ted yith ona (b;eviously id.atified) idea unit on each line. After a
second tééding tﬁe subjects were told that the indiQidual uui;; differed in their im-~
portance to the whole étory and sone of the less important units could be eliminated
without destroying the main theme of the story. ‘They were instructed to eliminaie N
units (approximately %) which they deged to be the least important by crossing them
through wi;h a blue percii. They were cher requested to eliminate the next N (%) by
Lcrossing them with a green pencil. Finally they were asked to remove a further N %) -
items by crossing through with s red pencil. thus leaving a quarter of the original
units exposeé. This procedure resulted in four leveis of judged importance with the
items eliminated “irst (the least/important) given a rated importance score of 1 and
those left exposed at the é&d wmost important) given.a scorz of 4. The procedure for
young subjects was essentially the saue except they were seen individually and re-
ceived considerable pretraining in the rating procedure (for details see Brown &
Smiley, 1977a).

The mean importance ratings qf the four experimental groups were compared with

the previously acquired college.students' rated importanca. These data are pre-

sented.in Table 7. A strong developmental trend was apparent with a gradual improve-

Insert Table 7 about here

ment in the sensitivity to degree of rated importance emerging over the entire age '
renge studied. Only 18—yéér~olds reliably distiuguished all four levels of importance,

for 12-year-olds did not differentiate the two intermediate levels of importance. The
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greater range of mean scores across the four importance 1evels shown by theflS-year-
'glds also supgests that sensitivity to fine degrees of importance continues to be re-
fined in the high school years. Eight-year-olds made no distinction between levels of
importance in their ratihgs and cven 10-year-old students could only distinguish the
highest level of importance from all other levels. Thus, there was considerable ;gree-
ment between independent groups of college students and even 12-year-olds concerning
the imp&rtance of constituent idea units of a text Passage but eight~ and ten-year-old

subjects were unable to differentiate units in terms of their relative importance to

the text. i

All chi%dren recalled passages as well as rated them. The recall scores for
all ages were extremely sensitive to the importance level of the units as rated by
adults. These data are also Presented in Table 7. Although older subjects recalled
more than younger children, the general pattern of results was consistent across the
age range of 8 to 18 years, the least important units were recalled less frequently thao.- - -
all other units and the most important units were most often recalled. We have some
additional pilot data which suggest that this effect of structural importance 1is also
found with much younger children. A group of 37 nursery school children and 20 kinder-
" gartners were also given the same stories to racall under a variety of conditions
which need not ccacern us here (Brown, 1976a). Although we had considerable difficulty
extracting s;tisfactory recall protocols, and the total number of units recalled was
small, we did find the same pattern of sensitivity to structural importance as rated by
college students. Considering the 32 protocols where at least 15% of the units were
recalled, the mean number of units recalled was .12, .08, .22, and .42 for the four
levels of skructural importance. The differences between levels 2 and 3 and levels 3
and 4 were reliable. Again, there is some evidence that the least important units
(levels 1 ana 2) are seldom, if ever, recalled while the most important ﬁnits dominate

recall attempts. Our data are consistent with those reported by Yendovitskaya (1971)

and Christie and Schumacher (1275); even preschool children favor the central theme
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when recounting stories and disregird minor nonessential details.

Thus, although children's recall does reflect an adult pattern in that important
units are recalled moré readily than unimportant items, young children are unable to
predict in advance the importance of units of text material. This suggests that the
same problems experienced by six-to eight-year-olds in predicting item difficulty in
list learning tasks would also be experienced by eight- to 12-year-olds in predicting
unit difficulty in learning from texts. Children who have difficulty deternining the
key points'of a passage would hardly be expected to strategically select them for in-
tensive study (Brown & Smiley, 1977b). :

4. Predicting the outcome of strategic activity. In the previous section we

examined the child's understanding of task difficulty. Here we are concern;d with his
appreciation of strategic intervention in memory tasks, his own or that of another mem-
orizer. The Kreutzer et al. questionnaire contéined an item that we judged a good
example of the child's ability to predict the outcome of strategy usage, the study-
time item. The children were given 20 colored pictures and told that two children had
already seen the pictures and been asked to learn them. One child studied for five
minutes; the other for one minute. The'children were asked to predict which child re-
membered more and to justify their answer. They were further asked to ipdicate how

!

long they perscnally would study, oune or five minutes. The data from both normal and

-retarded children are given in Table 8. The majority of all children predicted that -

- ———— -

Insert Table 8 about here

studying for five*minuteé would be a better strategy but younger normal children and
eaucable retarded cﬁildren were less able to justify their cﬁoice. Tn addition the
MA 6 children did not always indicate that they would study for five minutes themsel;és,
even if they indicated the longer time to be beneficial.

In a study curreutly underway in our lapﬂratory, (Brown, Campione, Barclay, Lawton,

& Jones, work in progress) we are invesfigating the ability of normal and retarded

Q
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children to appreciate the utility of strategy usage during study for free recall.

Children are asked to view a video tape of a 12-year-old child performing frur different
‘study activities, wille attempting to learn a 12-item list of pictures. The four
activities modelled are categorizing, rehearsing, labelling and looking. After the
child views the four activities he is asked to indicate which one w;il lead to better
performance. The entire prediction proce jure 15 repeated tn obtain reliability scores.
Following the second prediction the child it himself given the same stack of pictures )
. and told to study them in any way he wish:s in order to learn as many as possible.
The prediction data for those subjects showing a consistent preference for an

activity are presented in Table 9. Fourteen norual nursery school children, 11 MA 6

Insert Table 9 about here

and 6 MA 8 educable children were not considered as they were inconsistent in their
prediction. Consider first the educable retarded children. Both the MA 6 and MA 8
rgroups predict that the two appropriate strategies, categofization and rehearsal will
lead to better performance. No child predicts that labelling or looking s;rategiég are
appropriate. The normal. four-year-olds: however, are relatively evgnly (randomly).ii_
vided across all four activities in th.ir predictions. Whereas the MA 6 to 8 retard-
ates apprecilate the value of an active strategy the voung CA 4 children do not. But
by third grade the majority of normai children predict that an active st«ategy is the
best activity to adopt for the purposes of remembering.
Although we will consider the relaticnship hetween performance and prediction in
a later section, the actual performance of children following the prediction task will
be included here for closure. The data were collapsed across the two "appropriate"
strategies, categorization and =-chearsal. Of interest were the proportion of subjects
who predicted that an active strategy would he suterior and those who adopted one of
those strategies themselves. These dat. are presented in Table 10. Although the

'
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Insert Table 10 about here

ability of the educable children to predict the superiority of active strategies was
imptesgive, their actual performance was less 8o. All aducable children ptedicFed -
that categorization or rehearsal would lead to better performance, yet,hwhen faced with
the identical ¢ask and stimuli, immediately afrer viewing the tape, only 28Z actually
adopted one of:thg actiyities predicted to be superior. In terms of actual performance
the educable children did not differ from normal preschool or first-grade children.
Third graders éend to adopt the strategy they predict would be superior, but even for
these children the relationship between prediction and performance is not perfect. We
are currently bbtaining dafa from a fifth;grade sample., Initial iﬁspectioa of these
data indicates that cven the fifth grade cﬁild does not foutinely adopt the active
strategy that ﬁe predicts to be superior.
C. Planning

The child's ability to plan ahead and his knowledge about the efficiency of such
planning are part of his repository of meiamemorial information. This knowledqe has
been examined both by questionnaire survey and in experimentzl situations. We will
consider the questionnaire material first.

1. Questionnaire data. Several of the Kreutzer et al. items were addressed

directly to the question of planning'aheaa in memorization situations. We have se-
lected two items as particularly appropriate, the immediate-delayed items, and the

study-plan item. In the immediate-delayed item, children were asked whethker, after
ﬁaving been told their friend's phone number, they would preier to phone right away
or get a drink of water first. They were then asked what they did when they had to

remember a phone number:‘\.7 A summary of the replies is given in Table 11. By third

Insert Table 11 about here

e

},\\




-

28
grade 952 of normal children indicated that they would phone first, or demonstrated

that they were aware of the problems entailed by waiting; only 40% of kindergartners
shAQed similar awareness.\ Educable children performed somewhere in between these two
levels. Many children 1ndicateé that they would write down the phone number if they
were required to remember i:. All of the third graders gave some evidence of planful-
ness but 40% of kindergartners did not. Generally it appears that many of the edu-
cable children and the normal kindergartrers could not indicate a plan for remembering.
The study-plan item wa; designed to test thé child's awareness of strategies for

studying a list of categorized plctures. In Table 12 the child's chosen activities

Insert Table 12 about here

have been divided into strategy responses and no strategy responses. If a child in-
dicated he would employ either categorization, association, rehearsal, or external
storage, this was designated a st:ategy response. A no strategy response was scorasd
if the subject indicated that he would look at, or randomly rearrange the {tems or
would do nothing at all. Normal children outperformed rotardates. Again, by third
grade almost all children indicated a planful behavior on this task.

2. The differentiation hypothesis. Planning for future recall can involve simple

behaviors that fall within the competency of the preschool ch¥ld but such planning can
also involve complex coordinated patterns of strategic activity. Consider first a

simple form of planning within the confines of a typical memorization paradigm. Can

the young child differentiate between situa:ions where he must actively attempt to

 “remember and those where memorization is not required? Early studies concerned with

this differentiation hypothesis suggested that it was not until first grade that

children behaved differently when instructed to remember vs. just to look at pictures
(Appel, Cooper, McCarrell, Sims-Knight, Yussen, & Flavell, 1972). However, the task
used confounded the child's lack of knowledge of how to remember in such situations

Qv
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with his awareness of memorization demaids per se. If the only measure of active inter-
vention is some indication of a strategy, not yet in the child's repertoire, it is
difficult to imagire how one could expect the child to demonstrate awareness of the
meaning of instructions to remember. Although the child may be perfectly aware o! the
d;fferedce between remembering and looking, if he does not know how to rehearse, cate-
gorize, etc., in a study period he cannot be expected to outperform children not re-

quired to memorize.

Subsequen: studies conf;rmed this diagnosis for when just looking longer was taken
as a measure ;f differentiation, children as young as four and a half behaved different-
ly u&der remember instruction (Yussen, 1974). However, even looking time measures are
sensitive to the complexity of the metamemorial judgement involved. Rogoff, Newcombe,
and Kagén (1974) told 4-, 6-, and 8-year-old children that they would be tested for
recognition of a series of 40 pictures after a delay“of a few minutes, one, or seven
days.. Only eighé-year—olds adjusted their inspection time according to the antici-
pated length of delay while the younger children did not exhibit this sign of planful-
ness.

If the task is sufficiently simple, however, evidence of planful behavior can be
seen in children as young as three years old. Wellman, Ritter, and Flavell (1975) in-
vestigated a very simple memory situation which did not depend on the possession vf
skills of rote-memorization as did the Appel et al. study. Nursery-school children
watched an experimenter hide a toy under one of a series’of identical cups. Before
leaving the room for 45 gcconds the experimenter told half the children to ''wait here
with the toy" and the remaining children were told to "remember where the toy is."
Children asked to remember the location exhibited deliberate attempts to retain the
information, such as touching the correct box or making it distinctive in some way.

One delightful example of "visual rekearsal” was a little girl who sequentially pointed
'to the cups and shook her head negatively to all non-baited cups and nodded affirma-

tively to the baited cup. The remember group recalled the location better than the
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wait group; aote the children were three years old.

In gituations whick do not require rote recall but retention of spatial location,
young children do have sore concept. oi what it means to remember (Acredolo, Pick &
Olsen, 1975). Identitying the location of cbjects is a meaningful task even for
toddlers (.lutteniocher, 1976), but roce rccalling a8 Jist of items is not uéhally a
common task encountered by the child befure tne onsect of formal schooling (Brown, 1?75).
Itcis hardly surprising, thererore, that the child cannot benefit from instruccions to
;enember when he lacks the prerequisite skill to set deliberate memorization routines
into motion. This series of s*udies provives z cautionary example of the problem of
diagnosing lack of =zwareness from one specific situation. Whether or not a subject,

" child or adult, will be attributed with metacognitive insights will be determined by
the level of difficulty of the tusk ang thg_match vetween the task demands and the

subjects extant cognitive skills (RBrown & Deloache, 1977; Chi, 1977).

3. Study-time apportionment. TFaced with the common task of attempting to commit "

’

to memory a set of material when time limi:ations or othcr restrictions impede
leisurely study, how do we plan our time for mnst efficient results? The task can in-
volve very fine degrees of metamemorial judgement as any student can attest (Brown &
Smiley, 1977b). JA relatively simple experimental analogue was introduced by Masur,
McIntyre, and Flavell (1973). First- and third-grade children, together with college_
subjects were given a multi-trial free-recall task. On all trials but -the first the:
subjects were allcwcd to select for further study only half of the total set of items.
Strategic behavior was thought to be seiection of those items which had . reviously not
been recalied. Masur et 2l. founé that both rhird grade and college students did se-
lect previously missed items ior ertra study buc thic was not true of first-grade
children who appeared to sele:t randomly. The authors concluded that "the strategy
of deliberately concertraiing one's study activities on the less well mastered jeg-
ments of materials to be learned, ike other elenentary memory strategies (e.g., rote

rehearsal) cannot automa-ically be assumed to pe part of a young child's repertoire of
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learning techniques" (Masur et al., 1973, p. 237).

One interesting feature of the Masur et al. study was the relationship between
adoption of an identified "good" strategy and efficient learning. Although the re-
lationship between strategy uéage and performance was reason;bi} clear ‘for the college
sample, the utility of the strategy was not so clear for third graders, and even less
clear for the youngest children. First graders seem to benefit equally from selecting
recalled items or from selecting missed items, the supposedly optimal strafegy: Even
the third graders appear to gain caly slightly by selecting the missed items. One ex~
planation of this lack of relationship between strategic selection and good performance
lies ‘in the demands of the study situation. In order to perform efficiently the sub-
Jject would need tn (a) identify the missed items---Masur et gl. have shown that this
is not a difficult task even for young children, (b) select these iteans for
additional study, and (c) while studying the previously missed items, keep alive the
Freviously recalled items, presumably by rehearsal. We suspect that the problem lies
in (c). While the young child may recognize: the missed items, and may even be aware
that he should select them for more intensive study, the s;rategy ;ould only be
effective if he could also keep alive the nonselected. previously recalled items.
Without rehearsal, known to be dirfficult at first grade and less than optimal by thité
grade, this third dewand of the task would be impossible, ghus mitigating any positive
effects of strafegic gelection.

Brown and Chmpione (1977a) attempted télreplicate the Masur et al. study with
educable rétarded children. The main feature of the study was its training feature
where several strategies were examined. Of interest here is the pretest data. No
group of subjects showed above chance strategic gglection of missed items; however,
when individual subject's data were considered, approximately one-~third of all
children selected previouily missed items, however, this selection was not accompanied
by an improvement in recall accuracy. Thus the pretest data essentially confirm the

pattern found with young normal children (Masur et al., 1973). The majority of
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edycable children do not select sirategically, and even those that do concentrate on
prev;ously aissed iters de aot berefit from this foresight.

Strrtegic-study-time appor:.onmeat can involve tasks otter than .ote learning a
list of unrelated items. Of particuiar inte--st educationally is learning from texts.
Although we are beginniag to identify effective strategies used for comprehending and
remembering prose by adults (Anderson & biddle, 1975; rrase, 1975) we know little
about the development of these acilities in crildren (Brown 1977b; Brown & Smiley,
1977b). We know even'less apout the self-awarcness needed for efficient contrgl of
sQEh comprehension strategie~. It is by no m.ans certain that spontaneous use of a
genersal class of matheaeg.::c tkills (Rotakopf, 1972; Smiley, 1974) for enhancing re~
call is a reliable feature of study behavior even in high school and college students
whe have not been specificaliy trained in their use. Yet it is a common educational
practice to instruct children to meke outiines of study materials and concentrate on
the main events to the exclucier of nonesseatlal material. As we have seen, children
have difficulty isolating the main events of complex prose passages (Brown & Smiley,
1977a; 1977b; Smiley, Oakley. YWoichen, Compion., & Brown, 1977); thus they would not
find such instructioas overly info “~ative (Brcné. 1977b).

D. Checking and Mcnitoring

In the sections or prediction and planning we were particularly concerned with
the child's ability to consider certain tesk-relevant aspects prior to attempting to
solve a problem. 1In this 3rction we will look at the ability to check and monitor the
outcome of an attempt to lea.a or femember. As in previcus sections,many of our
8 examples come “roa the problem-solving literature ac threre are few examples of check~-
ing and momitoring in memory :asks In coasiderirg materia, for inclusion here ve were
again struck by the prcvalence of this "metacognitive problem' over a wide age range;

for it 1s not that ycung children are bad <ad acdults good at checking the adequacy o(

-

their performance, but that inadequate checiiing will be manifested at any age if the

subject does not fully rompvebcnd the nature of the task.
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1. Internal consistency. One 2xample oi inadequate checking is the child's

apparent willingness to live with contradictory answere. Examples of internal in-
consistency are numerous within the literature on Plagetian conservagion tasks and

it has been suggested that one measure of true congervation is the child's awareness
that\?he correct answer can be checked in many ways and that the results of all such
checks must agree (Schaeffer, Eggleston, & Scott, 1974). Yet young children are less
disturbed by thgir own contradictions than ar. more mature problem solvers. Consider

this example -om one of our studies on sequence reconstruction (Brown, 1976b).

Children were asked to reconstruct a previously seen picture sequence corresponding to

-

a narrative story. They were required to select four pictures from a possible eight.
Four of the pictures had been part of the original story. Two of the distractors were

obviously incorrect and the reraining two pictures were consistent with the sequence

of events but had not actually occurred as pa~t of the original. Of the preschool
children who could attempt tne task, 417 selected all six possible pictures and se-
quenced them correctly. They refused to ‘ndicate which of the six pictures they had
"seen themselves. A typical dialqzue was as folilows., Experimenter: "Which plctures of
the story dih you see?" Subject: 'These ones" (indicating the six items of their re-
constructed story). Experiment2r: ''How many are there?" Subject, counting: "Six."
Experimenter: "How many did you see?" Subject: '"Four.'" Experimenter: 'So which
ones did you see--pick the four." Subjec*: "I gew all of them." These young children
were not at all discomforted by their iacompatible answers. By kindergarten, this
pattern of results had disappeared.

Although we have evidence that children as young as second grade do check their
answers for internal consistency, and, for examdle, will not accept meaningfully in-
consistent sentences as part of the same story (Thieman & Brown, 1976) there are
certain situations yhere inconsistencies wili be accepted. Apparently school arith-
metic problems provide just such situations as the number of excmples given by Holt

(1964) would confirm. Consider the fnl]ow{gg exampie. Two fifth graders were given
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the problem 256 + 327 and trgether with the teacher worked through each step and
srrived at the correct answer of 583. Then with this sum in clear view, the teacher
wrote the next proublem 256 + 328 on the board and pointed out that in both cases they
were adding something to 256: "instead of adding 327 ve are going to add 328" hoping
that the children would recognize that the answer would need €o be one larger. No
luck, the chiidten laboriously worked the problem out from scratch. The teacher wrote

a8 new problem and went through it step by ste. until the children were satisfied it was

correct. Then, right beside it, he wrote £exactly the same problem. The children again

worked through the problem from scratch and came up with the wrong answer. On the
board now, side by side, were two problems and _heir answers, 2453 + 179 a 424, and
245 + 179 = 524.\ The children were quite satisfijed wiﬁh these solutions, and sure
both were correct, even though, on the basis of intermal consistency alone, they mus£
reject one solution.

2. Reality testing. Holt makes a strong case that children do not expect mathe--

matics to 'make sense' aud therefore it is not surprising that they often'fail to em-
ploy another val.able checking devise, reality :esting, or an "error-noticing, non-
sense-eliminating device.' 1Indeed, reveral of Holt's fifth graders were characterized
as pathologically deficient in this regard., Holt describes one child as "emotionaily
as well as intellectually incapable of checking her work, of comparing her ideas against
reality, of makiﬁg any kind of judgement about the value of her thoughts" (Holt, 1964,

p.48). That Holt's more etriking examples zome from elementary mathematics classes

might not surprise the college teacher of elementary statistics faced with comparable

symbol-shock symptoms in apparently intelligent adults. College students are by no
means free of prejudice against reality tesiing, negative probabilities or variances
are readily accepted as solutions if the student bel:eves the formula was followed
correctly!

If children do not realize that a subject, particularly mathematics, is supposed

to make sense, checking answers cn the basis of common sense must be ruled out.
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Consider the following fifth grader.
One boy, quite a good student, was working on the problem

"If you have 6 jugs, and you want to put 2/3 of a pint of lemonade

into each jug, how much lemonade will ycu need?"” His answ:r was

13 pints, I [Holt said "How much in each jug?" "Two-thirds of

a pint." 1 said, 'Is that more or less than & pint?" “Less."

I said, "How many jugs are there?" "Six." I said, "But that doesn't

make any sence.” He shrugged his choulders and said, "Well that's

the way the system worked out." (Holt, 1964, p.181)

How does the general roti-n of reality testing apply to the realm of the N
problem? Although there age few cxamples of reclity testing in the memory literature .
this is not because the problem does mot ezist but because it has pot been examined.
Yet the general notioa of checking a procedure against common sense criteria is as
applicable to memory tasks as to any other form of problem solving. When applying a

pemorization strategy, is the child c-rable of evalue:iag the appropriate nature of

the routine he is using by asking such questions as "Does it make sense to use (e.g.,-

rehearsal)?" '"Does it pay off in terms of the type of recall needed?" "Is the #mount .
of effort required reasonable?" Studies concerned with the child's awareness of a
wmemory routines, not as overlearned recipes for performing, but as valuable tools for
thinking, are badly needed. -

3. Blind rule followirg. The next set of examples are also taken ftoﬁ the
= f

literature dealing with mathematical problem solving in children. In all cases the
nnferials used crcvariants of those designed especially to provide a concfcte means cf
checking soluticas, operations, etc. Hclt used cuisinaire materials, briefly these
consist of rods of one cm. wide and one cm. high that vary in length from 1 cm. to 10
cm. Each size is of a_conaiscent color. All color-lcngth correspondences are over-
learned by first gtgde chilgren who later uge the materials to aid them in mastering
increasingly complex operaticns---or do they?

Consider Edward, one of dolt's fifth graders who has learned a rule for counting.
Edward was ziven 15 10-cm. rods and i 4-cm. rod and asked how many single units he

would need to make that many. (The answer s 15%) Tirst he lined up the 10-cm. rods
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and put the 4~cm. rod cn the end. Then be began to count the rowa, reciting 10, 20,

30, etc. until he reached 100, where he pcoceeded to touch the remaining six rods, re-
citing 200, 300, 400, 500, 500, 6C4——with 604 as his solution. Asked to try again, he
realized that something must be wrong and the second time he proceeded correctly to
i00 as before and ther tegan reciting, 101, 102, 103, 104,-105, 109--with a solution
of 109. Remembes all 15 10-cm. rods are exactly the same i.2ight and color and Edward
has been using them for years. Intervention was tried and the material was split iato
two sections, the first containing 100 (tne first 10 10-cm. rods) and the second con-
taining 54 (the last five 10-cm. -ods end the 4-cm. rod). Now Edward could answer
correctly, with ro hesitation. ‘tThe two sections were then pushed together in front of
him and Edward was asked the original questicn. He procecded through the original
routine and again came up w'th 604, Edward is zonsistent at least.

Another training dcvice was thea introduced. Edward was given 100 (10 10-cm. rods)
and acked how many there were, an over-learned task readily complied with. Thea
separate white units (singles) were aided, one at a time and Edward co'rectly ccunted
101, 102, 103, up tc 109, as each unit was placed nn top if the lust. BHowever, whea the
last unit was placeu on top so that there werz exactly 11 rows of 10 units, Edward re-
plied 200. What was idwvard's problem? He h4’ learned to change the unit of counting
when a turning point was reached, but not way or how to change. He had certainly not
learned that the task wes meant to nske sense.

The origins >f this blind rule learning were easily seen in first graders be-- .
ginning to use the rods. Each child had learned the name and color of the rods from
one to ten and was baginning to use the rods for computat;on; they could count to 100
and deal with concepts such 28 tcn3 and units etc. Although they could perform such ,
operations in set situaticns, Helt demonstrated that they did not 'understand the basic
étinciples underlying the rods. He askad first gradrrs "If we started at the edge of

the desk, how far acrose would a row of 36 whites (ones) reach?" One child immedi-

-

ately took out three orange roés (tens) and 2 brown rod (eigat) and lined them up.
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All the remaining children tried to line up 38 separate white units, usually losing
count several times in the process. This is & fine example of the arbitrary use of
the.labels for the child, who, while perfectly capable of rote learning that the
orange rod is a ten, does not ‘grasp that it is in .very way equivalent to ten white
units. "Six is just the name that the dark green rod happens to have, it has nothing
to do with its size in relation to scwe other rod" (Holt, 1964, p. 131).

Resnick and Glaser (1976) also report a striking example of blind rule following.
Children from five to six years of age were taught to use blocks for finding the,area
of a rectangle. Then they were acked to find the area of a parcllelogram. This is a
version of Wertheimer's -arallelogram problem anc the correct sol:tion is to remove
the area to the left of a perpendicular, dropped from the top angle to the base, and
move it over to the right sile of the figure thus creating a rectahgle. Resnick and
Glaser found little eviézgce of such creative solutions. Of more interest to this
gection, they foundlquite dramatic examples cf checking failures. Many children tried
to appl} the well-learned rule and attempted to superimpose the block3 onto the
parellelogram, {énoring the ébsence‘of right angles. Thus blocks were hanging over the
edges. The children proceeded as if there were no difficulty at all (Resnick & Glaser,
1976). ‘

- ¢

Holt has argued that trainirng children on rulec or recipes for problem)solutions,
without at the sare time making them aware of the rationale behind the rule, leads-
directly to blind oroblem solving routines like Edwaerd's. A case could be made that
such an outcome could very well follow attemptc to inculcate d:liberate memorization
strategies. It has been suggested (Brown, i9$75) that rhere is a danger that facility ;
with a strategy of rote learning might blind the child ro poé;ibilitiesapf higher

level interactions with the to-be-remembered material. Fo- example, if a child is
\

trained to rote rehearse series of digits such as & 9 2 & i 8,917 34 2, he may

attempt to rehearse the set 2 2 4 £ 6 7 embedded withir such a series, failing to é

realize that rehearsal is not needed for cuch a neaningful set. The analogy here 1s to
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Problem solving tasks such as the Luchins's water jar problem Quchins, 1942) where

‘facility withya successful complex solution, applied over a series of problems, leads
the subject to adopt the complex rule even when a far simpler solution could be used.
Thus, subjects trained tc rote rehearse may also be less likely to notice and use re-
dqndancies (Spitz, 1973) in digit sets (such as 425, 425) than subjects not pretrained
in the rehearsal strategy.

We have some evidence of blind rule foilowing inka memory task, but it is indirect
and coming from the less mature childien in a study of recall readiness (Brown &
Barclay, 1976). Educable retarded children were tralued on a recall readiness tszsk
similar to that introduced by Flavell et al. (1970). On each trial ‘the child was pre-
sented with a list of pictures (1% times his span) and required to continue studying
the items until he was sure he can remember all of them in order. One-third of the
children were trained to rehearse cumuiatively. one-third to anticipdte the next item
and the remainder served as a control group, instructed nerely to label, an activity
which does\hot require self-testing. The success and limitations of the training will,
be considered later. Of interest here is the behavior of the younger '(MA 6) children.
Training on a specific self-testing strategy was sufficient to lead to long-term im-
provement in their strategy production, children trained to rehearse continued to do
80, but this did not lead to a concomitant improvement in their aiility to monitor.

Two weeks after training the younger children were rehearsing or anticipating as
traired, but this did not lead to perfect recall (or even necar perfect recall), ‘the
measure of adequate monitoring of a mnemonic activity. Our explanation for the out-
come is that the children were following the "blind-rule" procedure. Told to rehearse,
they rehearsed, but the rcason why such an activity would help them meet the recall-
readidesr task demands was not apparent to them.

4. Insight. Insight, the oppucite of blind rule following, has traditionally
Seen ; major concern for psychologicts interested in problem solving ‘and intervention
(Reshici & Glaser, 1976). Evidence of insightful solutions :n young children's
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problem golving is rather rare and, awkward as it may be for educationalists, such
solutibns often occur’ when children have not been taught a rule. Holt's examples of
fifth-grade arithmetic problem solving situations are largely negative. There
appeared tc be only three compelling examples of Insight among them, the one first
grader who used the-10 and 8 rods to measure her Jesk and the following examples:
Faced with the problem 2/4 + 3/5 one child immediately said that the answer must be
one or more. 'You need two more fifths to make 1, and 2/4 is more than 2/5 so the
answer is bigger than 1" (Holt, 1964, p. 114). Similarly, another child realized
immediately that !s + 1/3 = 3/4 was incorrect "No, 1/3 isn't the s;me as 1/4. It took
me (Holt) a second or two to see what she meant. Since % + % = 3/4, % + 1/3 cannot
equal 3/4" (Holt, 1964. p. 1l13).

We know of only two exg:rimental illustrations of intelligent use of a memory
rule by children but this is also an area where little attention has focused. In the
Brown and Barclay (1976) recali-readiness task just described, the older children (MA §)
did show intelligent use of the trained strategy. Taught to anticipate or rehearse
they not only maintained the trzined strategy but their ability to judge their recall
readiness also improved dramaticzlly. These data are presented in Figure 2. Note that

the older subjects in both the réhearsal and unticipation groups dramatically improved

Insert Figure 2 about here
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their performance; an improvement which was maintained for at least oné year after
training. This example provides some indirect evidence of intelligent rule use as the
children were not éxpliciily instructed in how to use the strategy to ensure that re-
call readiness was achileved. Merely training in a task-appropriate self~-testing
routine was sufficient. The decisisn to continue using that activity until the task
demands had been met was entirely the child's respcnsibility.

A more direct example of intelligent strategy use has been provided by Butterfield
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and Belmont (1977) who were concerned primarily with changes in the employment of a

strategy as a function of task difficulty. That is, they were concerned with the

flexibility with which an initial choice of a strategy could be made and the efficiency

with which individuals abandoaed & 8Ltiati,y wnen it was n. longer neceasary and sub- ’
Sequent.y reinstated it when its use again became appropriate. The basic procedure con-
sisted of presenting a number of different lists of items for recall and observing the
amount of time required for selection of a ctable rehearsal strategy. Then, without
warning, one list is re-presented for a nq;ber of successive trialg, at which time an
individual no longer needs to work actively on the item:. Finally, new lists are intro~
duced unannounced, and the individual must again begin using his chosen strategy to
"deal with the information. Younger children, as compared with older Fhildren apd
adults, take longer to: (a) select a strategy initially, (b) abandon it when it is no
longer necessary, and (c) reinstate it when its use i1s again required.

The Butterfield and Belmont studies (1977) provide nice examples of the increasing
intelligence and flexibility that adults come to use when applying even a simple rote
learning skill. As far as we know there are few such experimental examples of in-
telligent strategy use in the literature; most of the existingrexamplés are aneccdotal
accounts such as our report of college students' rapid abandonment of inappropriate
strategies in a judgement of recency task (Brown. 1973a). What is needed in this area
1s systematic research concerned with when and where children will apply a strategy,
and whether this is influerced by training. In addition we know of no examples where
intelligent choice between two or more competing stratzgies has been examined, surely
a8 more realistic analogue of real-life memorization situations.

Another neglected rcsearch area is the creative modirfication a subject might make
applying a well-learned Strategy to a new task. Although the difficulty in working
with such problems ig appreicated, we are surprised af the lack of iese;;ch interest on
such topics. One interesting avenue that could be profitable was suggested by Bransford
et al. (1977). oObtaining protocols from expert memorizers might shed light on the
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operations they employ in order to leafn. Such insights concerning efficient per-
formance could then be used to guide instructions of the less advanced memorizer.
E. Training Studies

Although considerable ingenuity and effort has been expendgd in attempts to in-
culcate gpecific memory stratcgies in those who would not think to use them unaided,
the notion of training metamemorial a.areness is a new departure. With the exception
of a study by Markman (1973), ail major training attempts directed at the child's self-
consciousness as a memorizer hava geen conducted in our laboratory and have been di-
Tected at an educable retardeu population (IQ = 60-75). Anyone who has read the pre-
ceding gsections will be :sare by now that these thildren have a graat deal of difficulty
coping with even simple tests of metamemory. qﬁz explanation of their relative pass-
ivity in memorization tasks could be that this is the direct result of their lack of
awareness concerning themselves gs agents in the learning process. Thus, some of the

main reasons for initiating the series of training studies was to see whether {a) meta-

menory cculd be improved in educabie children, (b) any improvement would be durable
and generalizable, and (c¢) any improvement would lead to a concomitant improvement in
the general use of strategies for remembering. ”

The general rationale for such training studies with slow learning children -
follows from a controversy concerning the utiiity of training gpecific mnemonics in-
order to effect an-' worthwhile or lasting 'mprovement in memorization skills (Brown,
1974; Butterfield, Wamboid, & Belmont, 19753). The problem lies in the dubious success”
so far achieved by attempts to trein common menory skills. The general picture to Y
emerge 1s that educable mentz1ly retarded children readily respond to appropriate
training and evidence a varie~y of truincd mnemonic skills agcompanisd by a satisfying
improvement in recall performance (Belmont & Butterf:eld, 1971; Borkowski & Wanschura,
1974; Brown, Campione, Bray, & Wiicox, 1973). Furth:rmore, it appears that following
well-designed and extensive training, uwaintenance of the effects of this experience
can bc detected over a reasonable time period (Brown, Campione, & Murphy, 1974).
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Unfortunately, evidence for generalization to new situations is hard to find (Brown,
1974; Campione & Brown, 1974, 1977). The problem of generalization is not a new one,
particularly in the context of training retatdedrindividuala. Both American and Soviet
psycholosisté have suggested that one of the main difficulties in tfaining mildly re-

, tarded children is that they tend to acquire information which is 'welded" to the form
in which it was acquired (Shif, 1969). A spate of recent studies has provided impres -
siveexperimental documentation concerning this problem of generalization following
training (Brown & Campione, 1977b; Campione & Brown, 1977).

The lack of convincing évidence of broad generalization of a trained mnemonic
strategy indicates a poor prognosis for obtaining educational benefits from such
exercises and has led some investigators (Brown, 1974; Butterfield et al., 1973; Butter-
field & Belmont, 1977) to advance the view that training efforts should be directed at
general determinants cf performance rather than specific skills or strategies. Rather
than training only one domain-specific heuristic, they suggest that it would be more
profitable te direct training attempts at the development of knowledge concerning
strategies in general. If we are interested in effecting improvement in the child's
general performance on a variety of similar tasks, then we must consider both the
specific gains from training (strategy use) and the general benefits (improved know-
ledge concerning memory tasks).

To examine this point we'have conducted a series of training studies concerned
with metamemorial knowledge in retarded childrern. As is the case with any training
study, whether directed at specific strategies or knowledge concerning memory in
general, the effec.iveness of training must be considered against two criteria which we
‘have called nainténance and generalization (Brown, 1974; Campione & Brown, 1977). As
a first index of successful training it is obvicusly desirable to show that what has
been trained can be detected after a reasonable time period has elapsed. This is

particularly necessary as there is considerable evidence that the developmentally young
tend to abandon a trained behavior when no longer specifically instructed to continue
£ .
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(Brown 1974, Flavell, 1970). The second, and more important, index of successful

training is that of generalization to new situations; for without evidence of breadth
of transfer the practical utility of any training program must be called into question
(Brown, 1974; Brown & Campioune, 1977b; Brown & Drnloache, in press).

1. Maintenance.

(a) Recall readiness. In the initial training study conduéted in our laboratory

(Brown & Barclay, 1976) recall-readiness estimatiouns were examined, the main results

of this training procedure were described in the preceding section.

In brief, educable children were trained in one of two self-testing strategies, re-
hearsal or anticipation, or were assigned to a control gro;p instructed to label the
items, a procedure which does not require self-testing, Following trainine feour
posttests were given, a promnted posttest (one day after training) on which individuals
were instructed to continue the trained strategy, and three unprompted posttests given
one day, approximately two weeks, and approximately one year later. The main Lesults
are shown in figure 2, which gives the percentage of correct recall. As can be seen,:
both the younger and older children in the Anticipation and Rehearsal groups performed
significgnrly petter on the prompted posttest (posttest 1) than on the pretest.
Addityonally, in the Anticipation and Rehearsal groups, 13 of 18 younger subjects re-
called perfectly on at least one trial, compared with O of 18 on the pretest: the
corresponding figures for the older subjects are 24 of 45 on posttest 1 compared with

2 of 26 on the pretest. Thus, training the useful self-testing strategies resulted

in both enhanced performance (percent recall daéa) and improved monitoring (datz on
number of perfect recalls). Note that the labelling group (control) did not sﬁow this
improvement.

The MA 6 and MA 8 groups differed considerably on the last three (unprompted) post-
tests. For the younger group, performance on posttests 2, 3, and 4 was not significant-
ly different from the pretraining level, whereas for the older group, performance on
all posttests differed significantly frum the pretraining level. Thus, as in previous -
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studies concerned with direct training of a strategy, training facilitated per-

formance, with the effect being somewhat durable for the older children but transitory
for the younger ones.

The younger child's dependency on continual prompting was particularly well illus-
trated on the one-year tollow-up tests, which consisted of four days of testing. On
the two injtial days, the children were given unprompted posttests identical to the
previous uﬂptompted tests. These are the dat: included in Figure 2. On the third day,
the experimenter reverted to the prompting procedure, demonstrating and reminding the
child of his trained strategy and urging its continued use. The fourth day of the one-~
year follow-up was a further unprompted posttest. These data are included in Table 13.

Note that both the younger and older children henefit from the prompting although the

Insert Table 13 about here

effect 18 less dramatic for the older children who were performing quite adequately
without the prompts. Of main interest is the failure of the younger children to main-~
tain their enhanced performance on the final nonprompted test. Without continual
prompting, the younger children show little evidence of the ;ffects of intensive train-
ing. .

(b) Study-time apportionment. In our next training study we considered strategic

study-time apportionment (Brown & Campione, 1977a). The pretest data from this study
has been discussed previouslv (section III. C.). During pretesting, on each trial but
the first, of a milti~-trial free-recall procedure, educable retarded subjectslwete”
allowed to select half (6/12) of the to-be-remembered items to see if they would
strategically select missed items for extra study. Following ptetesting, subjects were
divided into three groups for training where the experimenter selected study items for
the children. For the first group of children (standard strategy) the experimenter's
selection followed the strategy diagnosed es mature (Masur et al., 1973), that is, She
returned to the child those items he had misscd on his prior free-recall attempt.

a:
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Another type of systematic selection was adopted for the second group. Here the ex~
perimenter returned to the subject the items he had recalled plus one new item (creep-
ing strategy). The rationale behind this was that if immature subjects cannot benefit
from additional study time on micsed iter.8 because they fail to keep previously re-
called items alive, then the utility of the standard strategy for them is dubieus. The
creeping strategy would enable them to add just one extra item per trial, while per-
mitting them to continue to review the previously recalled items. Thus they would
gradually creep up to a better level of performance. The third group of subjects re-
ceived randomly selected iters for review on each study trial. 7Following training, the
children received posttests where they were again free (as on the pretest) to select
whiéhever items they wished for study, with the restriction that they must not choose
more than six.

Both tiie mean proportion correct and the standardized selection scores (for details
see Brown & Campione, 1977a), were considered on the pre- and posttasts. Consider first
the recall scores. The mean proportion correct recall on the pre- and posttests are

presented in Figure 3. There appears to be no change between pre- and posttests as a

Insert Figure 3 about here

funption of any training condition ror the younger subjects. For older subjects the
proportion recalled by subjects fo;:ed to study missed item- during training (standard
procedure) ;ises dramaticaily . the posttes*. The other two conditions do not seem
to change between pre- and posttest. Thus the only evidence for improvement on ghe
posttest occurred in the oider children who were forced to study missed items in

training. The mean standardized selection scores are presented in Figure 4, together

- e ——

Insert Figure 4 abou: here

with the comparable scores from the pre-est. The same pattern appears here as was seen
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for the recall scores. . Only the older children from the Standard condition show any

change between the pre- ap( posttests.

Was this failure to find a pretest-posttést differcnce in all but one group a
failure of training or transfer? To answ.r this question ‘7e must consider the training
data which are presented in Table 14. Only recall data are available in training as the
experimenter selected the items for study. Younger subjects improved reliably across
trials and trial blocks in the treeping condition and showed very little improvement in
the other two conditions. Older subjects improved reliably in the gtandard condition,
across both trials and trial blocks, and showed no ir ovement in the random condition.
Note, however, that there 1is some improvement across trials, although not across trial
blocks, for older subjects in the creeping condit:ion. Evidence for improvement was
found then in both younger and older children in the training phase and therefore the
lack of a posttest improvement in the younger children can be attributed to a transfer
failure.

A summary of the training results would be that younger children benefit from an
imposed creeping strategy but not trom a: imposed standard (Masur et al., 1973)
strategy. Older . dren benefit most from an imposea standard strategy and little
from the creeping strategy o: the random selection. This pattern of results appears to
confirm that strategics, t~» be snccessful, must be compatible with the cognitive com-
petency of the subjects. i'orcing subjecrs to study according to an adult strategy
(standard) only helps older chiicdreu who can meet (to some extert) the demand character-

istic of that strategy.

(c) Span estimation. At this point we decided that, at least for very immature
subjects, a good research strategy would be to concentrate on direct training of meta-
mnemonic behavior rather than the indirect approach adopted by Brown and Barclay (1976)
and Brown and Campione (1977a). Another change of focus was a shift away from
monitoring of strategy utilization, the subject of both the Brown and Barclay and the

Butterfield and Belmont studies Concurrently applying a task-relevant mnemonic and

Q
E m JJ

IToxt Provided by ERI




47

monitoring 1ts success or failure appears to involve a complex coordination of intro-
spection and overt behavior, a coordination which is late developing in both normal
and retarded populations. 1In light of our prior failures we decided to consider a
simpler form of metamemorial awareness the ability to estimate one's own span, which
seems to underlie any subsequent attempts to introduce and control specific strategies
(Brown, et al., 1977). 1If a child is not aware of the extent of his memory limitation.
he'can scarcely be expected to iniroduce steps to remedy his shortcomings.

The span estimation task was also chosen because it has been the subject of ptior
training attempts, with somewhat contradictory results. Whereas Yussen and Levy {1975
found preschool children remarkably impervious to feedback from a practice trial re-
vealing their recall inadequacies, Markman (1973) found 627% of kindergarten children
responding to ten explicit training trials. Both age and extent of explicit training
could be responsible for these differences. As both explicit and extended training is
usually needed to effect an improvement in retardates' use of specific memory skills
(Butterfield & Belmont, 197 7; Campione & Brown, 1977; Rohwer, 1973), wé decided to
provide extensive explicit training on the metamemory task. In short, we hoped to
provide an optimal training experience in order to assess whether such training could
leadafo long-term improvement of the younger child's kpowledge concerning his own
memofy limitations.

Two groups of naive educable children (MA 6 and 8) were shown arrays of ten
pictures (exposed simultaneously) and asked to predict how mary they would be able t9
recall.2 These predictions were then compared with their (subsequently determined)
actual recall. Individuals whose estimates were within two items (+2) of their
actual recall were termed realistic estimators; those whose guesses were more than twc
items in error were termed unrealistic estimators. Only 31% of the older children
and 21% of the younger ones could be classed as realistic, with the remainder over-

estimating their performance levels (most predicted they could recall all ten).
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All children were then given a series of ten traiﬁing trials on which they were

required to estimate their perforasance and then to recall. For half the participants
at each MA level, those in the feedback condition, explicit feedback was provided, re- )
minding them of their prediction and indicating visually and orally the number of items
they had actually recalled. This feedback followed each estimation-recall series. The
remaining children predicted and recalled, but no explicit feedback was provided.
After training was completed, three posttests were given, the first, one day after
tralning, the second, two weeks after training, and the third, approximately one year
after the original posttests.

The data of major interest are shown in Figures 5 and 6. 1In Figure 5 the pro-

portion of realistic estimators are shown, separately for the two MA levels or the pre-

Insert Figure 5 about here

test and on each of the subsequent posttests. In general, the younger children showed
some improvement on the first posttest (one day after training), but were back to base-
line levels following two weeks. For the older children, the initial improvement was
more dramatic, and was better maintained over time. Even one year later, the pro-
portion of realistic estimators (.56) was consii~-~hly larger than it was prior to
training (.31).

In Figure 6, the data of only the originally unrealistic estimators are considered;

Ry . e - 8 S o > = e e e

further, the results are broken down in cterms of both MA level and the feedback variable.
Students classed as realistic initially remained so throughout the experiment. Luckily
our training did not cause them to regress. Considering the first posttest of the
originally unrealistic children, 65% of the older individuals became realistic inde-

pendent of the feedback condition. Of the younger trainees, 62%Z of those given
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feedback became realistic, whereas only 9% of those not given feedback improved to tt

point of being realistic. Llooking at the data from posttest 2, the older individuals
remained unchanged; 60% were still realistic, and there was no effect of the feed-
back varifble. Howevét, for.the younger children, only 18% of those given feedback
remained realistic and no child;en in the no-feedback group could be classed as real-
istic. Thus, considering only the first two posttests for rhe older children,‘traini
with or without exﬁlicit feedback, was sufficient to bring about realistic estimation
and the effect was durable. The pattern obtained with the younger students contraste.’
sharply; there was significant improvement on the first posttest only when explicit
feedback was provided during training; even in this case, the effects were not lastin:
as the proportion of realistic estimators droppe ! from .62 on posttest 1 to .18 or pos
test 2. The effect of providing explicit féedback for the older children was noticed
only on the final posttest. The proportion of realistic.estimators remained unchange
in the feédback condition, whereas for those not given feedback during training, only
20% remained realistic approximately one year after training.

(d) Summary. The results of these initial experiments indicate that nildly re-
tarded children have problems estimating their own performance, both prior to end dur
ing the time they are performing on a task. It also seems clear that, for the younge:
childt;n, information about their performance needs to be explicit before it will hav:
any effect, and that continual prompting may be necessary to maintain performaﬁée.
Also, in all three experiments, a clear developmental trend was found regarding the
éurability of trai;ing effects. Whereas training had a relatively durable effect wit!
the older childrep, the effects with the younger ones were extremely short-lived.

2. Generalization

The limited success of our attempts to find maintenance of training had the effec

of dampening our erthusiasm for tests of generalization. However, as the older chil-~
dren in all studies did show adequate maintenance we did include specific tests of

generalization in the Brown, et al. (1977) study and we are currently looking at
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recall-readiness generalization in the older childrsn (Br;wn & Campione, 1977b). In
addition to tests of specific skill generalization, we have also conslidered a more
general transfer phenomenop, that is, are thére any differences between the ;hildren who
have participated in several memory and metamemory training studies and comparabie
naive populations, either in terms of general i-provement on each new task or 6n a
questionnaire investigation of generzl metamnemonic awareness?

Before continuing to describe our general and specific transfer data we should
make clear what our criteria for generalization are. Many studier which £ave claiied
generalization we would regard as measuring maintenance, for they involved only ti »
use of a new stimulus list on the generalization task. We uge new stimuli throughout
our studies and assume thaé continuing the tvained activity on new lists to be a test
of maintenance. Generalization tests involve not only new stimuli but some other
change as well, however minimal that change might be. We will return to the question
of adequate criteria fur generalization later (section IV. F.).

(a) Specific generalization. The only completed study where :/e¢ included specitis

tests of generalizatfon of training was the span-estimation training study of Brown,
et al. (1977). For pre-, post, and training tests, a modified version of the span-
estimation task wes used. That is, on each trial the child was confronted with a
large card containing 16 small pictures and he was asked to estimate how many he would
recall. On the pre- and posttests the seriated task used by Flavell et al. was also )
included. Here the items were exposed incrementally (1, then 2, then 3, up to 10) and
on each exposure the child must indicate if he can recall a list length that large.
The proportion of realistic estimators on the ser.ated sets was low for both groups
and varied little as a function of time of test (.18, .18, .20, .15 for older subjects

on the pretest and three posttests, compared with .03, .07, .03, .05 for younger

children). Even though there was an improvement, particularly among the older
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‘children’as a result of traiming on the 10-item task, this improvement did not generai-

1ze to the.very similar seriated tes;.‘.

An additional ggneralizatlon test was‘giVen'o; the day following the second post-
.test. The subjectg,qere shown twenfy 10~item cards each containing the numbers 1 to 10.
Ten of the cards contained ghe num§§rs in numerical order starting with a number other
than 1;. the remaining cards contained the numbers in a randomized order. The subjects
went through the 20 cards and indicated how many they would be-able to recall on each.

Next, actual recall was assessed oh.both types of iaterials. Finally the cards were

- paired, one random and one organized and the subjects were asked which set would be
easier to recall'and'why. Thus two-~sets of cards were used, organized and disorganized
Predicting 10 items on an organized list (e.g., the numbers in seiial order) could be a
realistic estimate, while predicting this way would be unrealistic for the random
lists. Far this reason we considered the two list types separately. The data from

random lists oniy are presented in Table 15. _Consider first the originally unrealistic

Insert Table 15 about here

-

*,

subjects. Apparently there is no evidence of generalization following training om -
the highly similar 10~item picture task. The proportion of reaiistic subjects is low
for ﬂoth young and old subjects and the number of c¢hildrem guessing 10 is very high.
Consider next the ovigin-lly realistic subjects (collapsed across feedback conditions).
Here the pjcture is quite-different. The mean difference scores (predicted vs. actual)
for bath young and old subjects fall within the realistic range (+2). Approximately
two~thirds of the originally realisgic subjects are realistic on the number generaliza-
tion tests and the mumber of 10 guessers is low.

Turning to predictions on the organized lists, a similar pattern emerges. The
proportion of subjects who accurately predict they will recall 9 or 10 items (e.g.,

appreciate the organization of the -1ists) is .67 and .58 for the young and old

originally realistic subjects. No originally unrealistic young child does this and
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only .26 of the older children predict $-10 items.

Finally, the children were given ten forced-cholce trials, where an organized
card was paired with a random card, and asked which weculd be easier to recall. The
number of subjects indicating that organj.zed sets of numbers would be easier to recall
than random sets (i.e., predictea organized> randomized on 8/10 trials) are included

in Table 16. Aguin, approximately two-t..irds of the origirally realistic subjects

Insert Table 16 about here

- - -

predict that the organized cards will be easier to recall while the trained realistic
do not seem to differ from the unrcalistic subjects.

Thus, cur one systematic attempt to find generalizavion of specific training
{completed so far) was less than encouraging for there was little evidence of general-
izaticn as a function of training. Those subjects originally realistic on the training
task did show transfer to all the generalization tasks, which suggest that the tasks
themselves were adequate testc of transfer for efficient subjects; however, the trained
realistic subjects were not so flexible. It should be noted that the generalizaticn
tasks were highly similar to the training task; in all, the basic requirement was to

estimate one's own span for a 10-item list. The seriated method included the gsame type

of stimuli “ut the tash format changed slightly. In the number estimation problem the

task formet (10-.tems) was pres-rved but the stimulus type changed. Both are very

minor changes and both have been suggested as cxcellent first steps toprovide an opti-

mal situation for genoralization (Brova 1974; Campione & Brown, 1974). Yet none was

found eve: in the older subjects. Maybe thz dismal failure of this training program

lies in the fact that training tcok place on one task only and the information gained

was truly "welded" to that specific task fShif, 1,69). If this is true then the next

step must be to provide training in z variety of similar tasks, all requiring the

same strategy, and then lock for geneoralization to new tasks which fall within the

gsame class as the training tasks.
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is that no training or :xplicit mention of generalization was given to the child

(see section IV. F.). 1In any event, considerable time and effort will bz needed in
the search for the elusive evidence of generalization of cognitive training in re-
tarded children.

(b) General transfer. Our initial attempt to inculcate generalization of train-

ing was not'encoutaging. Our other indices that educable children do not show
generalization very readily stem from our comparison of experienced and naive subjects.
First, we have_gg!gr found reliable !ifferences between experience” and naive subjects
entering a new experiment (Brown & Barclay, 1976; Brown & Campione, 1977a; Brown et "
al. 1977; Brown & Lawton, 1977). Whatever the effects of training they certainly are
not sufficiently robust to contaminate our subject population for further stu@ies; nor
to educate them!

In an attempt to examine generalization systematically we used the Kreutzer et al.
(1975) quéétionnaiié‘of general metamnemonic¢ awareness. This was administered to
four groupé of children, all from the same school district: MA 8 naive (N = 28),
ﬁA é éxpetienced'(N’; 30), MA 6 naive (N = 21), and MA 6 experienced (N = 40). The
expe;ienced children had taken part in at least two metamemory training studies, and,
in some.c;ses,—othet problem solving and memory experiments. The naive children had
never servéa as éxpétimental subjects to our knowledge. The idea was to see if ex-
perienced subjects gxhibited greater general awareness than did the naive children ;n
the wide ranging queétionnaite items.

Some of these data have already been presented (see Tables 2, 3, 4, 8, 11, and 12
and the observant reader will have noted the dramatic lack of an effect due to ex-
perience. No consisteat patterns emerged. Experienced subjects did not show more

awareness than naive children even on those subtests which were ralevant to specific

training they had received, i.e., children trained to rehearse did not iadicate that
rehearsal would be a reasonable activity to employ, or would result in better per-

formance. There was some slight evidence that experienced children were more able to
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give adequate explanations of their responses but they also produced more explanations
ani this was thought to be the result of their greater familiarity and ease in talking
to the experimenter who conducted all prior studies with the population. The only re-
liable difference to emerge in the entire study occurred on the initial item where the
children were asked whether they were good at remembering; many more of the experienced
subjects believed that they were not (MA 6, naive = .24, experienced = .46; MA 8,
naive = .46, experienced = .64). Thus the only tangible effect of two years training
was to alert ihe children to their own memory deficiencies, but not to possible methods
of overcoming them, a less positive outcome that we would have wished.
IV. Metamemory: New Thoughts and 0ld Problems

When the original studies of metamemory in children first appeared, the general
response was one of excitement; here was surely a more intelligent way of studying
memory development. The appearance of such studies reflected an apparent shift of
emphasis away from a concentration on thé child's rote-learning skills toward a con-
sideration of the child as an active agent in knowing, furthermore, an active agent in-
fluenced by a variety of hitherto unconsidered forcea. The development »f memorization
skills and knowledge concerning memory began to be considered, not as gseparate phenomena,
but as integral parts of the cognitive development of the child seen in cultural con-
text. Aithough we would argue that this shift in emphasis was an exciting and fruitful
development, we have some hesitations concerning thte direc%ion the field appears to be
taking. Now that the study of ﬁetameaory development is over five years old, it seems
reasonable to stress these reservations and consider problems that seem common to the
area. We would like to point out that many of the criticisms apply to our own work at
least as much, if not more, than to any other research.
A. Beyond Demonstration Studies

The history of developmental research into aspects of memory is relatively short
and such endeavors did not become part of the mainstream of research with children until

the sixties. During this decade, and on into the seventies, we witneused an upsurge of
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interest centered around the young child's ability to use active strategies of learn-

ing. The majority of these studies concerned rote-learning skills, particularly those
of rehearsal and categorization, used to ensure reproductive recall of isolated lists
of materials (Brown, 1975). Interest in this tcpic resulted in literally hundreds of
studies showing that the developmentally young were (a) deficient 1ir the use of such
skills, (b) could readily be trained to use strategies, and (c) tended to abandon the
trained skills unless explicitly prompted to continue.

Ir .e late sixties and early seventies, the first batch of metamemory s.udies
appeared. These also focused primarily on the child's knowledge concerning basic rote~
learning skills, in fact the same two, categorization and rehearsal. Here too,
history is beginning to repeat itself, for we are seeing an increasing number of
demonstration studies showing that the same population that wae deficient in the use
of basic mnemonics is alsc less than well-informed concerning the utility of such
strategies. We anticipate, pessimistically, a similar spate of spin-off demonstration
studies over the next few years aimed at making this point crystal clear. We have
contributed to this proliferation in the past, and will probably continue ;o do so in
the future.

Although demonstration studies add to our growing knowledée of the memory de-
ficiencies of immature thinkers, and the initial studies in this area must be regarded
as extremely important contributions to that knowledge, the value of a proliferation
of such demonstrations must he doubted. Do we really need many more studies showing
that young children do not often think about thinking, remember much about remembering.
or have not learned much about learning? What is needed is the development of a
theory which would enable us to direct empirical research intelligently, to confine
our demonstration studies to areas :‘here they are still needed and to enable us to
advance forward, rather than sideways in our attempt to understand the development of
thinking. We realize that the development of such a theory is not something that can
be accomplished overnight. Developmental theories in general suffer from several
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charactevistic faults, e.g., they are so general that there is no means of refuting
them or so specific that their range of generality is limited; they concentrate on
developmental issues to the virtual exclusion of the processes that are the subject of
the development or they concentrate on process and ignore the thorny problem of de-
velopment. The call for theory is not a minor one.

On a wore practical plain, isolated demonstration studies can be discouraged in
favor of more in-depth and detailed analyses of the varticular paradigms employed.
Again we would not like to encourage a spate of research on paradigms, the literature
is too full of examples of questions being lost in favor of detailed analyses of the
tasks employed. However, a middle ground __es seem to be needed. For example, there
are only twﬁ metauemory paradigms which have been investigated more than once, recall-
readiness and span-estimatio, two of the initial tasks introduced by Flavell et al.
(1970). Both were found to have Interesting procedural flaws leading to an over-
estimation of the child's metacognitive skills. Increasing the: 1ist length beyond
span dragtically limits performance on the recall-readiness task (Brown & Barclay,
1976; Markman, 1973). On the span-estimacion task the procedure of stopping at the
child's first indication that his capacity was overreached may also have produced an
over-optimistic picture of metamemory in young children (Brown, et al., 1977). Un-
critical acceptance or an isolated demonstration study, without a firm understanding

of the task demanis, can be a dangerous pasttime.

B. Metamemory or Meta Rote Learning?

Not only have studies in metamemory been largzly restricted to isolated demon-—
stration studies but they have concentrated almost exclusively on the child's know-
ledge and control of a few simpie rote-learning skills. A notable exception to this
statement must be Flavell's interest in realistic search behavior both internal and
external (Drozdal & Flavell, 1375; Flaveli, 1976a). It is currently fashionable to
deplore the undue concentration on skills of rote learning for reproductive recall,

particvularly of meaningless, isolated lists of materials (Brown, 1975; Jenkins, 1973),
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but this criticism is rarely raised in conjunction with the metamemory literature.

Yet a child's knowledge of his ability to rote learn laboratory materials is not the
only form of metamemory. Indeed one could argue that the utility of such knowledge
would have a limited range of applicability (Brown, 1975, 1977b). For much of what we
must learn requires gist recall of connected discourse, where common mnemonic techniques
used to ensure rcte recall of word lists may be no longer serve a useful function.

If demonstration studies of metamemory are to proliferate, they may concentrate
more fruitfully on areas where we lack even basic information. For example, exami-
nations are needed of the child's knowledge of his ability to retain the essential
ideas of a written or spoken communlcation, to understand instructions, to distinguish
between situations where recall must be reproductive or reconstructive and between
situations where deliberate me.worization is needed or not needed, or on any of a host
of other intelligent activities that are involved in remembering (see section IV. F.
and V. D.).

One reason why we have limited information concerning such metamemory in children,
or adults for that matter, is because we know little about the way mature thinkers
solve such problems. Knowing a fair amount about rehearsal and taxonomic organization
we can safely ask, does the child know too? Knowing little, or nothing, about more
complex memorization skills, it-is hard to define what the child should know. Collins
et al. (1975) have provided glimpses of the rich repertoire of cognitive pyrotechnics
graduate students can bring to his Sccratic dialogue game. What is needed is a
similar set of protccois from coherent adults and bright children faced with a variety
of memory situations (Brown, 1977b). A good starting poinft would be study skills, for
every student 1s required to attempt them, every student must be dwire of the strengths
and limitations of certain activities, and some students may be aware of such niceties
as the match-mismatch of certain activitieg and the end goal (Brown & Smiley 1977b).
Knowing more about such awareness in adults we may be in a better position to assess

what it is that the less mature learner does not know, needs to know, and possibly,

could be trained to know.
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C. Developmental Trends

The restriction of attention to the child's knowledge concerning (a) basic rote-
learning strategies, (b) the distinctionc between memorization and perceiving, and (c)
his less than perfect capacity for rote remembering, has led to the impression that
metamemorial development is rapid and functionally complete by third grade. This is
not to say that anyone believes that development is complete by this time and it is
encouraging that there is a consistency in the age at which children acquire knowledge
of the particular gybset of skills that have been studied. In the Kreutzer et al.
(1975) questionnaire study there is impressive evidence of a ceiling in performance at
around third grade for the majority of problems set. In addition most of the empiriéal
studies indicated that third grade or before is the point at which awareness is
attained by the majority of children. Thus both recall readiness and span estimation
improve little after second grade (Flavell et al., 1970; but note objections cited
above). On the study-time apportionment task there is improvement between first and
third grade, but third graders behave very much like college students (Masur et al.,
1973). Moynahan (1973) found little difference between third and fifth graders in
predicting task difficulty for categorized and uncategorized 1ists. Indeed, if one
wete to excli'de the youngest group in many of the existing metamemory studies (e.g.,
the kindergarten or first grade sample) one would be left with no reliablé develop-
mental differences! The pattern seems fairly consistent across tasks; by third grade
children know a fair am-unt about rote memorization of lists.

When the task is more complex, however, as in judging the difficulty of prose
passages or the importance of Qarious aspects of texts (Brown & Smiley, 1977a, 1977b),
a much later age would be suggested for efficiency. Throughout the review of the
literature we have attempted to illustrate the importance of the effects of task
difficulty. Whether or not children will be judged aware or unaware or will be

attributed with metacognitive insights, depends on the level of difficulty of the task
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and the match between the task demands and the child's existing cognitive skills

(Brown 1975; Brown and DeLoache, in press). A child who knows a great deal about
organization when the basis of that organization is taxonomic categorization may know
little or nothing concerning organizationzl principles underlying text materials.

Two other points concerning developmental trends will be treated more fully
later and will be mentioned only briefly here. First, Kreutzer et al. raised an im-

“portant issue when they suggested that the knowledge a middle school child may have
about certain facets of memorizaticn may have little to do with how he will perform
‘on such tasks. For example Danner (1974) pninted out that knowledge concerning im-
portant organizational features of texts considerabiy precedes the ability to select
suitable cues for retrieval purposes. Similarly, knowing that an-ac;ive strategy will

" aid recall does not necessarily mean that a child will elect to use that strategy him-
self (Brown, et al., vork in pro-ress).Later development may be char;cteri:ed by an
increasing coordinaticn between what one knows about memory and what one does about
memorizing. We will return to this in the section concerned with predictions and per-
formance.

Second, rescarch to date on the development of metamemory has been characterized
by an emphasis on‘the early signs of cognitive self-knowledge and the emergence of
primitive precursors of metamemory. This is reflectad in the push to find evidence of
metacognition at as young an age as possible, and in good hands, this has resulted in
some exciting and ingenious work (Wellman, Ritte; & Flavell, 1975; Wellman in press).
Such work 1s encouraged and will continue to be encouraged by the pervasive influence
of ”anti-stru;turalism" (Belmont & Butterfield, 1777) in American developmeutal psy-
chology. In an effort to prove that, contrary to (a misinterpretation of) Piuget,
preschool children can perform rationally and, contrary to (a misinterpretation of)
mediational learning theories, preschool children can think, demonstrating evidence of
such intelligence in preschool children hss become an end in itself. Thus the ''game’
for many neo-Plagetians is to show evidence of concrete operations at a younger and
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Younger age. However, there is lass emphasis on attempts to define the limits of
this early awareness by employing stringent criteria of mature comprehension. The
child's reapons:(s) are takzn at face value as indicative of intelligent understanding
of the concept studied, before a realistic appraisal is made of th~ robust nature of
that understanding (Brown, 1976a). The same approach dominates the emergent meta-
memory literature and, therefore, more emphasis on the "testing of the upper limits
approach" should be made, as the "how young can they do it" school is fairly represented.
D. Predictions and Performance

One of the most persuasive arguments in favor of studying metamemory development
is that there must be a close tie Letween what one knows concerning memory and how one
goes about memorizing. If it can be shown that the child does not appreciate the
utility of rehearsing a telephone number, the fact that he does not choose to rehearse
would not be surprising. Similarly, if the child could “e made aware of the importance
of strategic intervention, then he would supposedly choose tr bekave strategically.
Evidence for this close correspondence is notably lacking. Admittedly, there have
been few attempts to study this tie between memory and metamemory systematically. What
evidence we have comes largely frcm post hoc examinations from studies which were never
intended to address the question. But there is some direct observations of the match
betveen prediction and performance, and these have so far provided less than impressive
support for a close tie.

Consider first the limited data we have. Salatas and Flavell (1976) and Moynahan
(1973) examined knowledg~ conceining categorization and recall. Both failed to find a
direct link. Moynahan found that awareness of the effects of categorization was not
related to actual performance on categorized vs. uncategorized lists. Similarly,
Salatas and Flavell (1976) found that first graders who had not categorized were as
likely as those who had categorized to indicate that categorization would aid recall.
A complete separation between prediction and performance, however, was not suggested

by ei‘’.er study. Salatas and Flavell did find that children instructed to remember

gave more correct answers on metamemory questions and Moynahan 71973) found better

r
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responses to metamemory questions after, rather than before, active attempts at
remembering. Experience with remembering does have .ome affect on metamemorial
awareness but not the direct influence that one would like.

The absence of a direct 1lin . between predictions and performance was well
documented in young normal and educable retarded children (Brown et al., work in
progress, sgsee section III. B. 4.). Asked to predict which modelled activity would
result in superior recall, all the MA 6 and MA 8 children indicated the superiority
of an active strategy (in contrast to preschool and first grade normal children who
were not so sensitive). Given the exact task to perform themselves, immediately after
viewing the model, only a minority actually performed the efficient strategy themselves
(see Table 10). By third grade the majority of children elected to perform the strateg
they had predicted to be most efficient, but even for these older children, the
relationship was less than perfect. [tems from the Kreutzer et al. questionnaire
also show this attern. Children who predicted that studying longer or more actively
will lead to better recall do not necessarily say that they would act this way them-
selves.

Flavell and Wellman (1977) point out that the. 2 are many reasons why the .deal
relezion of metamemory and memory may not be found.

Suppose a person judges that categorized stimuli are easier to recall

than noncategorized ones. Would he inevitably use categorization as a

storage strategy, given obviously categorizable stimuli? Not at all. He

may know about categorization but think that something else might be better

yet 1in this situstion. He may think the list easy enough to use simple

inspection for storage. He may have enough knowledge to judge that cate-

gorization would be a good strategy, if asked about it, but not enough to

think to utilize such a strategy on his own. Lastly, there are undoubted

gaps between metamemory and memory behavior attributable to Origfwal Sin.

Moral action does not always accord with moral beliefs, and gimilarly, we

do not always try to retrieve information or prepare for future retrieval

in what we believe to be the most effective ways. (Flavell & Wellman,

1977, pp. )

Like Flavell and Wellman (1977) we believe that there should be "a development
of metamemory judgment, of memory behavior and a developing coordination between the
two." Yet we know of little evidence to support this statement. All the actual data
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cited above were gathered from children with MAs of eight years or below. Here the

relation of metamemory and memory is weak. In our modelliag study (Brown et al.

work in progress) we did know an increase in oldar children in the desired correspord=-
ence but further investigations of the development betwecn growing metamemory awar.:-
ness and improvement in actual memorization bchavior are still needed.

To reiterate another point made by Fiavell and Wellman the "causal chain may b.:
more clearly and exclusively metamemory + memory bzhavior later in development.” Yet
how does this development progress? Does the dawning awareness of metamemory precede
improved efficiency of memory behavior {metamenory + memory behavior)? Does increasing
experience with memrrization lead to metamemcria. avaxening (memory behavior -+ meta-
memory)? Or is the process a complex cross fertilization of the two (memory behavior
~> metamemory)? Everything we know about cognitive development would point to the
third alternative for one can scarcely expect the child to become enlightened with
metamemorial knowledge by divine intervention, prior to repeated experience with a
variety of memorization tasks. The coordination of knowledge and actions concerning
memory may be the essence of deveiopment after the early school years. Investigations
of the hypothesized increased coordinations have barely begun.

Of both theoretical and practical importance is the nature of the exﬁeriences
which would effect such cognitive growtn. Flavell and Wellman (1977) suggest that
general experience with school ard school tasks would provide the impetus for this de-
velopment but the lack of sophistication of high school children at assessing their
own capacity would suggest that such indirect influenzes might not be too effictent
(Brcwn 1977b, Brown & Smil2y, 1977a, 1977b). Indeed, it may be the case that such
general improvements in iutelligent understanding carnot be taught explicitly. Yet,
for those interested iu instructional psychology, the field is wide open to attempts
to identify essential experience whiclh might effect improvement. This is parficularly
important if one is interested in the slcw-learning child who ..2y never acquire such
insights unless explicitly directed.
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E. Measurement and Criteria of Awareness

As the study of metacognition is in its infancy, it is not surprising that re-
fined measures for assessing metamemorial awareness have y;t to be developed. ®ut
there are examples of the growing pains experienced in otber related fields and it is
economical to attempt to benefit from others' mistakes. We know from related areas of
cognitive development of the problems associated with accepting a child's verbal re-
sponses as an index of what he knows. What a child says he has done, or will do, is
not necessarily related to what he does. Reliance on verbal responses and lustifi-
cations is a risky venture when tte advocate is a child. As the majority nf\hard
(soft) data in the metamemory area consist of just such verbal self-reports, the
problem of the criteria for evaluation of data is a crucial issue.

The problem of measuring metamemorial judgements is a sensitive one for we a;e
concerned not with what the child is doing, but with what he thinks he is doing-‘and
why. A direct method of inquiring into what a child knows is to ask him. Some ex-
amples of the problems of this approach may prove illustrative. One experimenter
responsible for running the modelling study (Brown et al. work in progress) asked her
seven-year-old son how he would study the pictures (after he had seen the video-tapes),
He replied, without hesitation, that he wouid look at ihem; he always did that if he

had to remember. Given the list, he carefully put all the pictures into taxonomic

categories, spatially sepstated the cat?gories and proceeded to scan them systemati-
cally. Asked what he had done to remember, he replied that he just looked at the
pictures just like he said he would.

l.ess anecdotal examples of the pitfalls of taking a verbal response a2t face
value have been reported throughout the literature review. Perhaps, the most if’
illustrative is the difference in span estimation obtained by 3rown, et al. (1977).
when the index of awareness was the child's first indication that his capacity was

nverrecched, or when the child was allowed to continue estimating up to the maximum

list length of 10 items. Many of the children who would have been judged realistic
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if we had stopped at the first response were quite happy to assert that a list of five

was too difficult while one of six was not, to clair. that seven was too many but eight
was 0.K. Whatever this tells us about the child's metamemory, it certainly tells us
to beware of accepting a single verbal response as a2 measure of awareness.

Kreutzer et al. attempted to overcome this problem by .equiring multiple responses
to their test qu. stionnaire, including a’equate justificat:sn. The match between
single yes/no answers indicating awareness, and adequat. justification increased dra-
matically with age. Would demandirg adequate justificc*ions solve the problem? Kuhn
(1974) hac considere i this problew in th-: cont;xt of Piagetian conservation studies.
Apparently there is more than one sciicol of thought. Rrainerd (1973) believes that
Justifications are inappropriate for evalL;ting the child's understanding of a problem,
for operativity is supposed to precelv thz ability to express such knowledge linguist-
ically. The risk of Type II errors is a problem as many children may well possess the
requisite cognitive skills but fail to exprcss them adequately. Brainerd (1973) advo-
cates the use of yes/no, same/differsnt responses, but ac Xuhn pcints out, any
dichotomous choice method is sensitive ;o response blas effects, known to be develop-
mentally sensitive (Brovn & Campione, iQTZ). ‘he cflemna is that demanding justifi-
cation of responses entails the possibilitv of Type II errors but replying on
dichotomous responses risks the possibility of Type I errors. Kuhn's solution is the
use of converging operations. As rich a variety of responses as possible should bé
elicited and the degree of awareness judg>d against the total picture revealed.

As the responses thac make up the majority of metamemory data are also
dichotomous decisions or justificatione, the same solution ceems worthy of investi-
gation in this area. Many different mezsures of avareness shculd be obtained, and
at the very least, one should avoid accepting a single response as the only measure
of the child's knowledge (Lrown, ct ai., 1977). There is also an obvious need to

consider the problem of reliability of the measures obtained.

In the strategy-choice modelling task (Brown =t al. work in progress) .23, .4¢,
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and .28 of normal four~year-olds, MA 6 and MA & retardates respectively, were in-

congistent in their choice of a preferred strategy when multiple measures yerc eoployed
the necessity of obtairing reliability data is clear. Note that Brown and Lawton
(1977) found that children, sensitive to their own feelings of kncwing in one situation
did not necessarily show the same sensitivity in a variant of that task. .Albeit there
were severe selection problems in those studies, but it further cautionary tales are
nceded, note the "dishonesty,” or "creative flexibility" depending on your viewpoint,
of tne children who deliberately failed a recall test so that they could play the
popular feeling-of-knowing betting game. Of course they had a reliable feeling of
knowing concerning fu;gre recognition accuracy for items they could perfectly well .
have recalled.

Thus we agree with Belmont and Butterfield (1977) chat measurement is a crucial
problem in this area, and we would argue in favor of convergent operations (see
section V) in the quest for quantirfying and qualifying the degree of awareness
children have of their own mental operationms.

F. Training and Trans{er
Another powerful motivation for the current interest in metamemory, certainly the

reason for our own interest in the area, stems from the controversy concerning the

limited success of attempts to train specific mnemonic strategies in those who do not
think this way. The argument is simple, if young children are totally unaware of the
utility vi mnemonic aids, why should they benefit from instruction? If trained tc re-

nearge, they will rehearse, especially if the situation remains unchanged and they re-

ceive continual reminders. But why should thkey then be expected to use their new
skills insightfully if the reason for the activity was never made clear?

This leads us to the interesting question concerning which aspects of performance
one should attempt ta train Jeliberate skills ~f relecbering or the axecutive contrclof
these skills. Butterfield and Belmont (1977) raised this issue by contrasting what
they believed to be different positious taken by Brown (1974) and Butte;field, Wambold,
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and Belmont (1973). They characterized our position 18 one of opting for the training

of individual strategies for the solution of specific tasks in the hope that the
gxecutiVe function would emerge as a result of mastery of a suitable subset of skills.
In contrast, their preference was to focus on the execuiive function itself. Although
this appears to be a difference of opinion, the importance of the distinction fades
when one considers practical steps necessary to instigate a training program; for it
is difficult to imagine how to train the executive control of strategies in the absence
of a set of strategies to control. Thus, while it is feasible to attempt to inculcate
planfulness by suggesting that the child '"plan ahead," "be economic with cognitive
effort," "use only the correct plan and then only as long as needed,' etc., practically,
it seems that one must proceed by initialiy training some memorization skills before

attempting to induce the monitoring and control of these strategic behaviors. Butter-

field and Belmont, in essence, zgree with this position and, therefore, the difference

of opinion is an artificial one, for they state 'since the control processes (skills,
etc.) are the subject of the executive function, they would seem to be the most
ﬁromising indices of its operation. A firm basis of measurement for the control pro-
cesses would therefore precede measurement o¢f their overseer' (Butterfield & Belmont,
1977, p.9). We believe their description of our position to be inadequate for we did
state in the 1974 paper that 'bnce a serviceable skill, or subset of skills had been
inculcated, the next step would be to devise techniques to train retarded children

to monitor their own strategy production and to evaluate realistically the inter-
action between the task demands, and their own capacity and repertoire of specific
skills" (Brown, 1974, p.102).

The apparent disagreement disappears under scrutiny; both positions advocate
training preliminary gkills as an essential prerequisite for the study of executive
control. However, what looked like a difference in emphasis perhaps reflects a more
fundamental difference in the direction chat training attempts should take. In a

subsequent paper, Belmont and Butterfield (1977) seem to have changed their emphasis
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in that they call for detailed task analysis of both the training situation and all

subsequent tests of transfer, e.g., train the specific skill. We will now change our |
emphasis and cali for training, not of individual strategies, but of ways of approach-
ing problems in general.

This argument needs elaboration. Belmont and Butterfield (1977) argue cogently
for detailed task analyses of individual laboratory tasks and the strategies that
subjects may perform in them. The degree of detailed analyses that can be undertaken
1s well illustrated by their ten-year effort to refine the cumulative-rehearsal fast-
finish strategy deemed optimal in their paradigm. The effects of such detailed task
analyses are clear. Given an intimate understanding of all aspects of the optimal
strategy it is possible to train children efficiently, to diagnose why training does
not result in optimal performance, and to br‘ g the level of performance at least to
the standard set by untrained adults (Butterfield et al., 1573).

The main strength of the detailed task analysis approach to training mnemonic
strategies is illustrated_in this admirable set of studies, particularly those re-
ported by Butterfield et al. (1973). If the aim of training is to see how close to
mature performance one can render children's behavior, this approach is highly
successful. Theoretically such data are invaluable for they demonstrate that one
interpretation of a '"structural limitation' (Brown, 1974) position is incorrect. If
training fails, one should not impliicate some fundamental capacity limitation of the
child but attempt to refine training (Belmont & Butterfield, 1977; Brown, 1974). The
task analysis approach is also invaluable from a practical standpoint, if the desired

end product is to improve performance on the tralning task itself. Gold's (1972) work

with severely retarded individuals is an excellent case in point. Severely and pro-
foundly retarded institutionalized people can be quickly trained to periorm complex
assembly jobs if the task 1s broken into easily manageatle subunits, an intelligent
task decomposition achieved through detailed task analysis (Wade & Gold, 1927). The

goal of the training procedure is to achieve quick, errorless performance on the
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training task, for, armed with this skill the hitherto unemployable individual can earn

a living wage (Gold, 1973).

The ain of those engaged in cognitive instruction is general':; assumed to be
somewhat different. Rather than regarding the goal as excellent performance on a
specific task, the desired end product is to effect a general improvement in under-
standing, a much more demanding specific.tion. Thir aim cz. again be defended both
theoretically and practically. Theoretically, one could argue that without evidence of

broad transfer, training may have resultel in the mastery of a rote rule, but may not

have produced any real "structural chrage" (Kuhn, 1974) or general advancement in the
child's knowledge of the worid. ~hus there nre at least two wavs to consider the
"anti-structuralist approach" (Belmont & hputterfield, 1977). Demonstrating adult-
like performance on a siugic task is sufficient evidence for those who are interested
in proving that intellectual immaturity is nct necessarily an {mpediment to efficiency
on any one task. The extreme position would be the claim that snything could be
taught to anyone under the appropciate training conditicrs. Another version of a
structural limitatior position i. on2 more atin to Piaget's, *hat there are limitations
to the young thinker's ‘bility to reason; aerr training on a particular task will not
affect this ability until the appropriate levei of maturity is -‘cached. Intellectual
maturation may be accelerated, but training can achieve only a small increment (In-
helder, Sinclair, & Bovet, 1974). Within the memory training field, acvocates of t:is
more conservative form of "struccuralism' look for generalization as the index of
successful training.

The problzm is not one that Bzlmont and Rutterfield ignore but they appear to
have a differsnt cnd rezult In minli. Thair ai;m is to "bring children up to adult
levels of performance {on a specific task} , in every measurahle acpect;" by pro-
viding a plan of sufficlenc detail that 'anybody ~liose thoughts are put toge “er

according to that blueprint 'would recall veiyv well.” Given such a plan young childrcn

should perform '"exactly as -f they had irnvented it thenselves.' “Tastructional
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researchers and their young subjects are thus evidently engaged in the same enterprise

and 1t 1is unimportant who makes the executive decision so long as they are made
well." Finally, they assert that the most striking aspect of the instructional
approach 1s to instruct the child "how or wi...z to think.'

This statement, how<g£ vhat to think, encapsulates the Jdifference between the two
approaches for there 1s an enormous gulf between training a child how to think and
training a child what to think. 'The knowing how and knowing what contrcversy has
played a prominent part in the history of educational philosophy and is still active
today (Broudy, 1977). It is isomorphic with Greeno's (1976) distinction between
cognitive and behavioral objectives of instruction. Training a set rule or recipe
(Hoit, 1964) can effect significant improvement cn a task, but; we would argue cthat
without a concurrent understanding of the reason why the skiil muss’be used, it is
unlikely that the result would be an improvement in the ghild's knowledge of how to
thirk. We need not add here details of the long discussions of discovery learning vs.
rote learning and refer the reader back to section I11. D. 3. for examples of blind
tule following.

Although there has been considerable interest in the need for transfer as a
criterion of general cognitive improvement, the review qf the literature illustrates
the dearth of experimental endeavors in this area, an empirical gap generated not by
lack of interest but because of the formidable investment of time and effort needed
to undertake such investigations. Belmont and Butterfield (1977) advccatc an ex-
tension of thelr task analysis approach to a consideration of transfer; 'the investi-
gator who would demonstrate transfer must thoroughly understand both the task he uses
during training and tte task he uses to test trqpsfer.” lLet us emphasize that they do
mean thorough for they argued that both training and transfer tasks must be subjected‘
to the tvpe c¢f indepth analysis they have lavished on the cumulative reheersal task,
Fallure to make an equally indepth dissection of the transfer task would render the
invedtigator incapable of interpreting transfer failures. A failqre o perform adg~l
guately on transfer could be éue to the trainee's inability to see the relation of the
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trained behavior to the new task, the usual interpretatiom, or to his inability to

execute some other component of the transfer task which neither he nor the investigator
fully appreciate.

The only answer then is to consider tranefer from one well-analyzed task to
another. We know of only one attempt that even approached this criterion and that was
a failure. Retarded children who had been trained to cumulatively rehearse on a keep-
ing-track task (Brown et al., 1973) and had waiatained this activity over a six-
month retention interval (Brown et al., 1974) were given the Belmont and Butterfield
probed-recall rehearsal task as a transfer test. Accuracy scores of naive and trained
children were identical and poor. More important, there was no evidence of rehearsal
activity (pause patterns, observed overt behavior) in either group (Campione & Brownm,
1977). True, it could be argued that the transfer situation was less than ideal; the
transfer test was taken some time after the maintenance task, and the keeping track
lists consisted of four items, while the probe recall 1ists contained six. But both
tasks called for cumulative rehearsal in sets of three, the trained strategy, and there
was no evidance of activity even on the first three items of the transfer task. We
would not take this as the strongest evidence that such transfer could not be obtained,
however, ws were not encouraged by the results. Our interpretation of the Belmont and
Butterfield position is that what would be needed before firm conclusions could be
reached would be detailed task analysis of the first task, detailed task analysis of
the second task, detailed task analysis rollowed by training on the non-common elements
of the two tasks, detailed analysis of the transfer setting, detailed analysis of--- .
Pragmatically one ha. to face the problem of time and to assert a principle of
coguitive economy on the part of both the trainer and trainee. If the aim of trairing
is to effect generalization, the practical limitations of the task analysis approach
must be taken into consideration (Brcwn & Deloache, 1977).

As we regard detalled task analyses of all possible transfer tasks as practically

unfeasible, we must pffer something in exchange, or at least a method of postponing
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or circunventing such time consuming efferts. Our criterion for a suitable test of
transfer (Brown et al., 1977) is that those persons who would spontaneously adopt the
trained strategy on a pretest, would also attempt to use 1t on the class of tasks used
for trangfer. One could obtain this informatiun in several ways. For example, con-
sider the use of cumulative rehearsal. One could ask guccessful and spontanecus re-
hearsers where and why they would think to use the strategy. Consideration of a
series of such protocols should reveal prototypic rehearsal situations where almost
anyone would rehearse, near cases, where there would be some disagreement concerning
the suitability of rehearsal, and far cases, where no one who knew anything about re-
hearsal mechanisms would attempt it. The second method of obtaining the‘same infor-
mation would be to devise a battery of tasks (prototypical instances, near and far
cases) and observe when and where spontaneous producers use the strategy. Finally,
within any study, a method of obtaining the desired information would be to tonsider
the posttest generalization performance of those subjects who performed well on the
pretest,

This third approach was adopted in the Brown, et al,(1977) study of span esti-
mation (see section III. E. 2.). Originally realistic children performed well on all
generalization tests, indicating their understanding of the task demands and their
own ability. But trained realistic children did not perform well on the generalization
tests, indicating the limitations of training (see Tables 15 and 16). Although it
could be argued that the children efficienr on the pretest differed from the other
children on some underlying cognitive Ffactor related to good performance on both the
pretests and the generalization tasks, this is irrelevant. If the aim of traiaing is
to improve performance to match those who perform wel., both in performance on the
training task and in terms of general understanding, then the standards set by the
originally efficient subjects are the obvious criteria of successful training.

From our point of view, the aim of tr-ining is not to get children to perform
more like adults on a single task but to get them to think more like adults in a

ERIC |

IToxt Provided by ERI




-
/2

range of similar situations. If this i{s the desirec goal then why not train :a)
generalization, or (b) skills which could conceivably be general enough to fit a
variety of situations? We know of no studies where, far fyom attempting to train
generalization, the experimenter has even hinted that this is the name of the game. The
impresaion is that the child ip an experiment of this kind is the enemy, rather than
the ally, in the instructional approach. Granted that as nit.re learners generalize
spontaneously, it is interesting to point ouu that immature trainees do not; however,
the next step is to help the less efficient by hinting that they should; or, tatter
yet, attempt direct instruction in gencralization.

Such training must go hand in hand vith specific rule learning, otherwise we would
have come full circle in the Butterfield and Belmont (1977) and Brown (1974) controver-
8Y. Once we have trained mastery of a mnemonic skill in terms of the first two
criteria, use and maintenance of the strategy, would it not be possible to in:ervgne
with some specific generalization training? Tor example, one could tell the child
that the trained behavior could help him on a variety of similar tasks and thac the
trick is to know which ones. The child couid then be exposed to a variety of proto-
typic tasks and the utility of the strategy 1n such situations demonstrated. At that
point, far tasks could be considered, and the reason why the trained behavior would be
inappropriate could be discussed and demonstrated. Finally, thz child could be pre-
sented with a generalization test containing new prototypic and far tasks and his in-
telligent/unintelligent application of the strategy examined. We have no idea whether
such an approach would work, but given the impressive evidence of the need for ex-
plicit training for slow-learning children, it certainly seems worth the a:tempt.

Our final general point concerning transfer is that it might be judicious to re-
think the type of skills t: have attempted to tr2in. How often does the mature memo-
rizer rehearse? If children do not gener.lize a trained rehearsal strategy because

they fail to see its utility, this could be = realictic appraisal of the enterprise.

After all, they all tell us that they writa down telephone numbers.
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An alternative strategy would be te train metacognitive skills which could have
broad generality across a variety of problem-solving situations. It was with this
point in mind that we chose to organize the literature review with the headings of
checking, planning, asking questions, 3elf-testing and monitoring. These skills are
transsituational. Perhaps it would be possible tc train the child to stop and think
before attempting a problem. to ask questions of himseif and others to determine if he
recognizes the problem, to check his solutions against realitv by asking not '"is it
right' but "is it reasonable”, to monitor his attempts to learn to see if they are
working or are worth the effort. We appreciate that there are enormous problems
associated with these suggestions. But, in the complete absence of data, we have no
means of knowing whether such iatervention would measurably improve memorial knowledge
in the developmentally young. In view of the past dismal failures to induce general-
ization, however, we believe it would be wcrth the time and effo t involved.

G. Training Limitations

A general point concerning training studies is that one must address the problem
of limitations on the effects of training imposed by youth, lack of experience or low
intelligence. The problem of irtelligence and how to define it is a difficult ome,
and we will consider scme methcdological and philosoprhical probiems of comparative re-
search in the next section. But for the purpcses of the following argument, we a’opt
the obvious position chat, irrespective cf the cause(s), individuals are not all equal

in terms of their adaptation to the demands of schools and testing situations. In the

case of educable retarded children it 1s just this lack of adaptation which has
sinzled them out for special notice in the schools and intensive training in labora-
tories. To clarify our poslition, we must give a definition of intelligence or
capacity limitations as we use the terms, for we believe that the current controversy
over developmentally imposea ''~apacity” or 'structural' limitations is generated to «
large extent by the lack of explicit definition of the terms used (Cai, 1976).

Possibly the dominant reason why discussions cf developmental changes in capacity are
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often irrational and confusing is because the key terms are used ioosely, inter-

chengeably and often inappropriately. To understand such discussions,it is absolutely
necessary to have a clear understanding of the underlying metaphor; not only is this
rarely stated explicitly, but some authors appear to have no consistent metaphor. We
cannot enter the capacity-no capacity limitation argument here but refer the reader to
recent paperz by Chi (i976) and Huttcnlo.aer and Burke {197J).

To make ~xplicit our position, the bias is toward a definition of intelligence
based on executive functioning. To recapitulate, consider the range of responsibil-
ities attributed ro the executive in modern memory theories. The efficient executive
is #mbued with the capacity to undertake the complex courdination of routine selection,
applicatipn and control. Its cuty is to monitor, check and evaluate the chosen rou-
tine(s) against some criteria of effectiveness and to make inferences concerning the
existing state of knowledge and the matcn between that knowledge and the desired goal.
The executive must also estimate the probability that the goal can be reached by the
methods available to the system. The characteristic features of the executive are just
those that we have proposed as subjects for trainingz: checking, planiing, monitoring,
etc. But this, in effect means that we want to train efficient thinking. Thinking
efficiently is a good definition of iuielligence.

In this context consider how intelligence is defined when the thinker is a
machine. The similarity of the problems faced by those who wish to define intelligent
op.rations either in the developmentally irmature or in machines is quite striking.
Moore and Newell (1974, pp. 203-204) define the essence of machine intelligence by two
criteria. First, "S understands K if S uses K whenever appr.priate." The distinction
is between knowledge and the understcndinz of that knowledge. Immature thinkevs fail
to meet this criterion on our laboratory tasks, for this is thLe problem of maintenance
and generalization.

The ability to use programs appropriately i; the essence of machine intelligencs;

it is also a reasonable definition of human intelligence. It is the appropriate use
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of a skill that defines intelligant pehavier, not adequate performance of thet skill
in a trained situation. Th2 executive decision to employ the activity must be self-
generated. If the routine is sele~ted by an external agent (teacher, experjmenter,
etc.), he 1s the intelligent actor, not the child. Therefore, we believe that itc does
matter who acts as the executive. Although 1t may be “unimportant who makes the
executive decision” (Belmont & Butterfield, 1977) if the object is to train improved
performance on a specific task, it is vitally important who makes the decision if the
aim is improved thinking; S must use K appropriately on his own volition.

Moore and Newell (1974, p. 204) give as a further consideration for evaluating
machine intelligence the extent of the ability to use knowledge appropriatelv. 'Under-
standing can be partial, both in extent (the class of appropriate situations in which
the knowledge 1is used) and in immediacy (the time it takes before understanding can be
exhibited)." These criteria are similar to the Resnick and Glaser's (1976) gefinition
of human intelligence as the speed and efficiency of learning things important to one':
environment. Thus, one might consider the efficiency of training in this light. How
quickly and efficiently do children respond to training? And, how efficiently do they
transfer the information, where efficiency is measured in terms of extent (broad
generalization) and immediacy (without additionally prompting or training)? We would
like to argue that if reasonable attémpts to achieve generalization faill, even whe.
the transfer tasks are appropriate (prototypic) and there have been explicit in-
structions concerning generalization, then a developmental limitation has been demon-
strated, one which we would regard as a reasonable illustration of an intellectual
1° ration.

Resnick and Glaser (1976) alsc argue that intelligence 1is the ability to learn
in the absence of direct or complete instruction. Therefore, if generalization could
only be obtained by training it directly, we would not necessarily regard this su ._ess
as a disaffirm¢ lon of an intellectual limitation positior. For if it can be achieved

only with direct training, suck generalization fails to meet the criterion ot "in the
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abgsence of compiete instruccion." Furthermore, there is no reeson to su; »o<2 that if

transfer can be achieved in one domain only foilowing detailed instruction, it would
occur spontaneously in another.

We introduce these points because w: have heen cited as favoring an "anti-
structuralism' position (Belnont & Butterfield, 1977). That is, because of the em-
phasis in prior work on strategy traini£g, it has been assumed that our nosition is
that there are no "capacity" differences between the developmentaliy young and more
' mature thinkers, performance dfffercnces are attributed to inappropraate use (or no use
at all) of mnemonic strategirs and such strateg: uge can be trained. This argument
rests on the definition of the term capacity. We would like to reaffirm the position
that recourse to an unspecifiei "capacity limitation" when a particular training on a
specific task fails, is 4ifficult to defend logically and is premature until alter-
native training methods have b.aen examined (srown, 1974). Ve also know of no com-
pelling evidence that capscity differences in terms of the architecture of the system
(e.g., STM), amount of space in the architectural units (e.g., the number of slots in
STM),or in terms of durability of information in these systems, differentiates the
immature from the adult thinker (Belmint. 1972; Belmont & Butterfield, 1969; Brown,
1974; Chi, 1975; Wickelgren, 1975).

This is not to say, hovever, that the developmentally young are not handicapred
by limitations to their central processing resources, limitations which cannot be
attributed to a simp.o notion of caprcity. The effects of an irpoverished knowledge
base (L.M) alone can account {or mauy of the ieported developmental difficuities.
Long-term memory 15 cthe repositor, of rules, strategles, and operations which can be
used to make more efficlent use of a limited capacity system. In addition, the child's
knowledge base icr deficient in it least three ways: (a) the amount of infor..ation it
contains, (b) the organizatior and interncl coherence of that information, and (c)
the number of available routes by which it can be reached These differences impose

several limitations on the child's information processiag abilities, even in such
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simple situations as reudiag informition frcm the icon or maintaining information in

ST (Chi, 1975, 1976). Such basic cognitive processes as ease of retrievability, and
speaed of encoding, naming, and recognition are all influenced by restrictions *mposed
by an impoverished knowleadge base.

The limitations to the knowledge base are clezarly not susceptible to relatively
brief training and interventior, no matter how ingenious. Cne cannot undertake to
enrich the knowledge base in three, or even 23 easy lessons. Of course, such
"structural" limitations are not fixed, as age and experience will lead to reo;gani-
zation and enrichment of the knowledge base, an enrichment and reorganization program
that continues throughout the life span (3rown, 1975). Intervention could take éhe
f..m of exposing impoverished children to a richer array of experiences, the ragionale
behind many headstart programs, but it is difficult to imagine detailed training pro-
grams to effect this end. Training itself is limited by the restrictions imp;sed by
the current state of the knowledge base (Brown, 1975; Siegler, 19,v; Klahr & Siegler,
in press).

In addition, there are limita:ions placed on the effects of training due to low
intelligence. We believe tnat both the extent of training needed to effect adeguate
performance and the efficiency of training in terms of extent and immediacy of trans-
fer are indizes of intelligence. Although the cultural relativity of both the task
and training must undergo careful scrutiny before s.ch conclusions can be reiched
(see Secti~n V.).

A further characteristic of intelligence is that not only can old skills be used
appropriately in new places but they can be remodelled creatively to meet new task
demands. Furthermore, new solutions can be invented on the basis of old knowledge
alone. Resnick and Glaser (1976) have provided a recent discussion of th= problem of
intelligence and inventioa, and we do not want to reiterate it here. The point is

included to demonstrate how seak a criterion of intelligent thinking is our demand

for spontipeous generalization .f a learned skill to protctypical transfer tasks.

<
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The entire preceding section is in some wavs trivial. First it is obvioue thac
there are functional differences between the developmentally young and mature procblem
solvers, for 1f there were not, intervention would not be required. Second, and more
important, the position one assumes concerning the cause, type, or susceptibility to

remediation of such developmental differences has little effect on the practical

problem of training. The difference of opinion is theoretical not practical, descrip-
tive not prescriptive. We believe as strongly as anyone that no attempt should be |
spared to provide intensive intervention to improve problem~solving abilities,
particularly in slow learners. One major responsibility of an instrucztional psycholo-
gist 1s to devise increasingly ingenious training programs to induce enhanced perfor-
mance. Furthermore, we have always been, and remain, optimistic concerning the success
of well-designed training, and the real practical significance of such success in
terms of worthwhile improvements in performance. We included this section because we
believe there are Iimitations on the effectiveness of training and therefore would
like to disassociate ourselves from an e. creme anti-structuralism nosition.
V. Memory, Intelligence and Instruction

A major focus ;f our research efforts in the area of memsry development has been
ar. emphasis on the trainable, particularly with reference to slow-learning children.
Although the research is "basic" in that it is conducted in laboratory settings to test
hypotheses 6f theoretical inrerest, the underlying rationale has always been that
information of practical significance would be forthcoming. Although we have neither
the skill nor professional training to devise detailed curricula . instruct ive pur-
poses, we hope that some of our training techniques could be implemented in instruct-
ional settings. In this section we will first consider fcrmal instruction, the
schools, and their influence on'metacogﬁitive development. We will then examine thc

particular problems of the disadvantaged child in school settiags. Finally we will

indicate the type ot instruction which might prove practical and feasible.
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A. The Effects ¢f Formal Schooling: Intercultural Comparisons

It is interesting to note that the period of development when the major changes
in memorization skills occur, from the first emergence of the child's awareness of
himself as an active agent in krowing, to the escablishment of thé'complex executive
functions exhibited (sometimes) by high school and college students, coincides
exactly with the period of formal education in most Western societies. Does this
suggest that formal education is in some way implicated, thatr we have a case of
educational rather than maturational development? fhe only meaningful way to con~

v
sider guch a question is by reference to cultures where the degree of formal schooling

and chronological age are not hopelessly confounded as they are in Euro-America. A
cursory review of the cross-cultural iiterature suggests some pertinent findings con-
cerning the cultural relativity of many of the skills we hé;e discussed in this
chapter. Such a review also directs our attention to some basic philosophical and
methodological problems associated with the type of experimentation employed by
psychologists to gather comparative data, and to the validity of’the interpretations
given to such data.

Consider first some cross-culture psychological evidence coricerning the develop-
ment of memorization efficiency. One of the consistent d’fferences between schooled
and unschooled populations rests in the ability to deal with the kinds of mnemonic
skills for deliberate memorizing we have discussed in this chapter. Several years of
formal schooling seem to be necessary before the emergence of spontaneous attempts to
organize, rehearse, or categorize taxonomically for the purposes of rote remembering.
In addition to a general lack of what we regard as routine memorization skills, un-
schooled populations differ in terms of their ability to transfer problem solutions
readiiy across laboratory tasxs. Scribner & Cole (1973) suggest that one cognitive

characteristic of unschooled populations is that they tend to treat the usual labora-

tory learning and memory tasks as independent, each as a new problem. In short there

appears to be a conspicuous absence of lesrning to learn. Schooled populations,
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however, show a marked tendency to treat such problems as instances of a general class.
The application of common operations and rules to a universe of similar laboratory
tasks appears to be an ocutcome of formal schooling.,

Similar differences between schooled and unschooled populations have been found
when the experimental task involves certain metalinguistic abilities. For example,
children experience difficulty in dealing with decontextualized language. Osherson
and Markman (1975) presented young children problems of the form: '"either it is rain-
ing outside or it is not," or the '"chip (hidden) in my hand is blue or it is not blue."
The children indiscriminately jought empirical support for the truth value of the
statements; they did not reccgnize the non-empirical nature of the simple contra-
dictions, or at least were unwilling to evaluate these sentences in the absence of
empirical evidence. A similar example of the need for empirical support to evaluate
language comes from Scribnes's (1976a) studies of comprehension of classical syllngisms
among schooled and unschooled Kpelle villagers. Given problems such as "All Kpelle
men are rice farmers. Mr. Smith (Western name) is not a rice farmer. 1Is he a Kpelle
man?’, unschooled villagers refused to consider the problem 1f they had not met Mr.
Smith. They did not appear to grasp the fact that the task involved logical implica-
tions determined solely by the structural relations between the stated propositions,
independent of their factual status. Again, on the basis of the limited evidence it

would appear that certain forms of logical thinkirg in response to traditional academic

problem-solving situations, far from being the natural outcome of maturation, are very
much dependent on the intervention of formal schooling.

riagetian experiments conducted cross-culturally again support the idea that the
degree of formal schooling is an important factor in determining progression to higher
levels of abstract thought (Dasen, 1972). Irn keeping with the cther psychological
evidence, Lloyd (1972) suggests that the emergenca of fonral operations, as defined by
the T'iagetian system, depends haavily on Western-type schocling and that “this is
hardly surprising since the structures of formal thought. the propositional calculus,
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and the mathematic four group are products of Western thinking. Their universality,

-

as the goal of mature cognitive development, is an open question' (Lloyd, 1972, p.137)
In support of this position Piaget (1972) himself has recently suggested thatr under
some cultural conditions formal propositional thinking may not emerge at all.

Finally, Olson (1976, 1977) and Bruner (1972) have suggested that the move from
an oral to a literate culture imposes fundamental changes on the ways of knowing of
people. A strong case is made that the type of cognitive activit.es perfected by a
culture are determined by the socio-eccnomic milieu (Luria, 1971) and that the in-
vention of 2 phonetic writing system had profound historical consequences on the
nattre of human thought. We cannot give a full discussion here but would lil:: to
concentrate on three interconnected emphases of a literate tradition which are fostered
by Western-type schooling, decontextualization and formalization of the language, an
emphasis on the logical rather than the rhetorical function of language, and an em-
phasis on the gereral context-free rule rather than the particular experience.

Briefly, an oral tradition depends heavily upon a particular form of thinking
blased by the limitations of auéitory memory. The system 1s well-equipped to deal wit
proverbs, riddles, adages, _tc. but

neither principles nor laws nor formulas are amenable
to a syntax which is orally memorizable. But persons
and events that act or happen are amenable. Orally
memorized verse (includirg the epics} is couched in
the contingent. It deals in a panorama o. happenings

not & program of principles. (Havelock, 1971, p.51)

Oral memory s biased in the direction of rhymes, riddles, proverbs, metaphors,

and wise and witty sayings. Written messages, however, are uniquely adapted to an
analysis of the implications and entailments of statemerts. When a child learns t»
write the dependence on context, on empirical support to validate statcments, must be
ovefcome. He must learn to write things which a readev, remcved from him in time

and space, and unable to ask questions, can understand. Fe must learn to comprehend ,

4
and produce a written language which 1s explicit and relatively context-free. Beyond
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mere literacy lies formal definition and scientific writing which net only depend on

context~free explicit language but also demand formal definitions of terms and the
analysis of the implications of propositions.

Oison (1976, 1977) has argued that the literate tradition has specialized the

language to serve a3 logical function at the expense of the social, rhetorical function.

The rhetrrical fuuction of language invol ‘es social, authorative and context-bound
comnunication. The child in a literate society nust come to single out the logical
aspects of statemeuts from the authority maintaining social functions.

Bruner and Olson believe that the emphasis on the formal logical function of
language in literate societies affects the ways of knowing of the people and biases
the definition of intelligence in these societies and the growing body of cross-
cultural literature supports this difforence hypothesis. Formal schooling in a
literate tradition influences the course of cogniiive growth, relatively unschooled
populations display different patterns of cognicive activitles than do the products of

formal schooling. Does this mean that one can accept a defect hypothesis: that un-

schooled populations are less intelligent than the schooled? After all, the tasks
used to detect a difference are those associated with intelligence in our society.
Such an Interpretation of the existing data is illegitimate. First, as modes
of thinking and Qays of knowing are molded b, cultural context, one cannot sensibly
specify intelligence outside of the culture with which it is interacting. If we
accept as one definition of intelligence, adaptation to real-life problems, quite
different performaices would Le ccnsidered adaptive in different cultures. It is
therefore, an invalid inference to suggest that unschooled populations are less in-
telligent because thiy do .ot perforw in a fashion comparable to Western children on a
particular laboratory task or IQ test item; it is not rcasonable to discuss intelli-
gence (adaptation) without reference to “ne culture to which the developing child must
adapt.

Cole and Scribner have provided a rich source of evidence to support a difference
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rather than a defect interpretation of cross-cultural findings and they demonstratc
that logical thinking, efficient com;unication, elaborate mnemonics and generali-
zation are features of thought in both traditional and schooled sccietiezs. It is the
form that these aspects. of cognition take, not their presence or absence, that dis-
tinguish schooled and unschooled populations. For example, Scribner (1976a) gives
many illustrations of "wrong" arswers given by unschooled Kpelle to thke totally un-
familiar logical s; llogism problems. Nevertheless, the wrong answers contained
elegant examples of chains of reasoning which followed logically from the evidence
used by the subjects. Ccnsider also this fine exanple of Kpelle cognition. Kpelle
villagers were asked to group together a set of items in the way that made Kpelle
sense--they grouped by functional relationships. Next the villagers were asked how a
stupid person might group them--they produced perfect taxonomic groupings.,
Interestingly, functional groupings appear to be universally accepted byt taxonomic
categorization is influenced by the degree of recency of exposure to formal schooling
(Denney, 1974; Overcast, Murphy, Smiley & Brown, 1975). Only taxonomic categorization
1s taken as a measure of higher intelligence within our society. 1t reflects our
cultural bias thst we call one activity morz "intelligent' than the other. In a re-
view of the cross-cultural studies on cognitive development, Lloyd concluded witt the
statement

men are fundamentally similar in their intellectual skills

but these skills are differentially realized in culturally

diverse settings (and) n> one setting shcould be acclaimed as

superior (lLloyd, 1972, p. 153).

Michael Cole and his associates have pointed out that anthropologists have, in-
deed, long advocated the similarity rsther than the divergence of human intelligence
in different cultural groups; it is psychologists who emphasize the difference.
Anthropologists' tools consisting mainly of ethnographic descriptior of natuially
occurring behaviors, are different from the tests and experiments importeu by
psychologists, and anthropologists object to the craditional labsratory task used by
Q ;hologists, not only on the obvious grounds that the experimental materials, tasks

3
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and procedures developed in Western societies are ethnocentric and culturally biased,
but because the experiment itself as a context for eliciting evidence of cognition has
no ecological validity in the cultures to which it has been transported (Scribner,
1976b).

Both Lloyd (1972) and Cole aud Scribner (1975) believe that the traditional labor-
atory tasks can be used in cross-cultural research when due caution is paid to the
interpretation of the outcome.

evidence orf cultural difference in response to a particular

. task (should) become the starting point rather than the goal of cross-
cultural research, and performance on a task should be scrutinized

+ to determine whether it is a meaningful response or attempt to
satisfy the arbitrary whim o»f an alien investigator (Lloyd, 1972,
p. 153).

Cole'and Scribne; suggrst a three-pronged research strategy for investigating
cognitive development comparatively. First, one shouldninvestigate the subject's
understanding of the experiment and his role as the subject. In light of the Kpelle
examble of clever vs. stupid answers, this is a vital point. Indeed Campbeli (1964)
suggests that without compelling evidence to the contrary, we should regard any
gross differences found in comparative research as failures of communication between
the experimenter and his subject. The second research strategy is to ‘experiment with
the experiment" i.e., instead of using cne fixed paradigm in many different cultures,
the experirenter s’ 1l1d work with many different variations of a single paradigm with-
ir one culture. An excellent example of this approach iz the work of Cole and his
colleagues (Cole & Scribner, 1977) concerning frea recall in the Kpelle. The third
stiategy is to investigate the same process in a range of situations including the
naturally occurring contexts of the culture, and also in experimental and quasi-experi-
mental settings {(Campbell & Stanlev, 1966).

The basic theme is a cail for an interweaving of experimental and ethnographic

research to investigate a particular cogaitive activity in z range of situations from
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the naturally occurring to the experimental. We will argue later that such a strategy
1s ideally suited for comparative research when the groups differ not in terms of
national origin or degree of formal schooling, but in terms of age or school success
within a society. Similarly, we will argue that the same caution advised for the
interpretations of group differences on traditional laboratory tasks or IQ test items
be extended when .nterpretation is made concerning the de: :lopmentally immature ard
their "normal" counterparts.

B. The Socic-Historical Context: Intra-cultural Comparisons

The main emphasis of the cross-cultural, psycho-ethnographic approach expoused
by Cole and Scribner is that it is difficult if not impossible to consider any psychc-
logical process separated from the context in and the content on which it must operate

The psychologist examining any mental mechanism is of
necessity examiring a mechanism normally operating with
material given in society and culture and he cannot get

away from such 'living contents" even in the artificial
1solation of an experiment. Similarly, if anthropologists
ire concerned with how ''living contents’ come into existence
and change over histo;y, they need to underst.nd what
operations (processes) individuals bring to the material
that is culturally given (Cole & Scribner, 1975, p.261).

A similar emphasis on studying cognitive growth within a society in terms of
socio-historical context has been the underlying philosophy of Soviet investigation
into memory development across the life span. In a recent treview of Soviet investi-
gations, Meacham (1977) points out that there are three major themes permeating the
Soviet approzch. We would like to fscus on two of these themes. First, the in-
dividual's motives and activities interact with content to determine what will Se re~
membered. Second, the particular cognitive activities shown by individuals &gre in
large measure wmolded by cultural and historical conditions. We would lile to poin.

out the strong similarity in position between the Soviet-dialectic approach (Riegel1

1976) and the psycho-ethnographic position adopted by Cole, a similarity which is

perhaps predictable given Cole’s long interest ‘n Soviet psychology.
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leading activities, motives, focus and tvpee of cognitive activity displayed by the
individual. It is therefore profitable to view the memory abilities of the develop-
ing child in relation to the ecology of c¢hildhood. Furthermore, in order to assess -
the type of processes typical of an individual at any one stage of develapment, it is
necessary to cons’iier factors other than individual performance on artificially con-
trived laboratory 3 or IQ tests. The particular processes of interest should be
considered in a varioty of situations. including the naturally occurring l=ading
activities of childhood (Is:omina, 1975).
C. The School as a Cultural Context

As formal schooling has such a powerful effect on the course of cognitive growth,
it might preve instrictive to think of schcols as a mini-culture within which certain
specialized sets of skilis are emphasized and refined. Techniques'and qualities of
memory are no less influenced by t.e school experience than are any other cognitive
activities. It is in the context of formal schooling that many of the changes we have
dizcussed take place, changes in the variety of available mnemonics, and in the know-
ledge one has concerning one's own competence znd fallibility as a memorizer of school
meterials.  This should not be surprising as schools represent the major culturgl in;
stitution in technological societies where remembering as a distinct acti&ity'or
specialized skill, in aid for itself, im isolation from possible applications, is
rottinely undertaken. Outsile the school setting, in uns :hooled popu.ations. inbludln;
that of the preschool child, such activities are rarely 1if ever, enccuntered (Rroﬁn,
1975). Deliberate vememhering as an end in itself ratier than as * method of achieviﬁ;
a meaningful goal is very much a school irspired activ ty.

Thg;eéore, cne mignt expect formal schooling :to result in the formulation and

~—”

refinement of a specified set of sk'lls specificallv tailored tc rhe needs of academic
leérning. The familiar m2mory strategies discuczed lLcre are the outcome of a
spe~lalized ;ulrural force, scheols, and not the inevitable results of “juman matura’ ior

Adaption to a habitat forges the d’rection of cognitive developmenz; schools are onlv
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one such habitat, and in historical perspective, a very recent development at that.

Outside of school settings other perfectly valid sets of cognitive activities may
charactcrize the course of cognitive development.

Consider just one example of a “naturally occurring" strategy, the reliance
placed on external aids to support mnemonic performance. Flavell and his co-workers
have shown many examples of the young child's preference for external means of memoriz-~
ing real-world information. FEven remembering a telephone number elicits external
(writing down) rather than internal (rehearsal) st( rage.

In real extralaboratory life situat ons, people make:
extensive use of external storage and retrieval resources,
both human and non~human. In the outside worild people
take notes on things and make notes of things: they
exploit the capacious and leakproof memories of books,
tape-recorders, videotapes, films and computers. They

get other people to help them store and retrieve in-
formation, both internally (i.e., in other peoples'

heads) and externally. The real world's tasks generally
have the properites of an open-book, take home exam

even 1f the memory researchers' tasks do not (Plavell,
18’6a, p.233).

Preschocl children rarely if ever encounter situations which call for deliberate
internal memorization of decontextualized materials (Brown, 1975). Similarly, members
of traditional societies tend not to encounter such situations in everyday life and
adults ir our rociety, when removed from the school setting, rafely if ever engage in
such esoteric mental activities, with the possible exception of rote memorization of
a limited set of personal numbers (telephcne, social security, etc.). Scribner
(1976b) has argued that the ubiquitous free-recall paradigm is particularly inapprop-

riate for cross-cultural comparison as it does not provide external cues for recall but

demands that internal cues be produced to structure performance. Scribner believes
that such a heavy emphasis on internal retrieval cues is largely absent from naturally
oc.urring, everyday-life memory problems and she quctes Margaret Mead's anecdotal ob-

servation of reliance on external cues in primitive peoples.

&
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The Aborigines of South Australia have cultivated a type of

menory i whlcn they have to walk through the terrain which
1s fuwvouied iu 2 wyth in order to be able to tell a long
totazic wyrih correctly. The scimuli which call the correct
inzilents to mind are outside themselves in thelr territory
(tead,. 3564, p. 103).

The similarit; to the well-known "method of loci" {Yates, 1966) is striking.
Recall that the method of leci was developed to meet the needs of Rowan orators who
required techniques for remembering the sequential order of the main points of their
oration. That with ninimum instruction voung children (Brown, 1973b) and adults
(8ower, 1970) can all u:e such techniques effectively 1is a poyerful testimony to the
efficiency of externally cued recall.

The use of loca:ions, settings and rhysical reminders (notes, string, etc.) to
mediate memory is a contextual form of cued recall, situated in real-life »xperience
and, we would argue, a predominant form of human mnemonic. The use of decontextualize.
internally cued mnemonics for remembering arbitrary contents, however, is a special-~
ized form of cognitive activity not only typical of a Euro-American literate tradition
but pessibly a product of formal schooling itself. Such skills are not necessarily
represeatative of basic cognitive processes.

We woculd argue that there is a basic universality and continuity to human con-
ceptual deveiopnment based on forms of knowing which Nelson has referred to as scripterc
knowledge (see Nelson, 1977, for a full discussion). Nelson's description of a script
for organizing the interaction of a number of different concepts around an action or -
goal 1s very similar to Cole and Scribner's (1977) description of a natural type of
memory concerned with perscnally experienced scenes or events which lend organization
and predictapility to the world around us. It is also similar to Havelock's (1971)
characterization of the type of memory refined in oral traditions, knowledge centered
around persons and events that act or happen cn meaningful contexts.

Nelson points out that context-derived event structures and scripts involving
actually experienced, meaningful and repetitive sequences in space and time are the
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important organizing structures for yocung children (Nelsun 1977 l'eison & Brown, in
press). We believe that this may be rlie dominant foram of knowing i1 both the mature in
our society (Denmney, 1974; Overcast et al. 1375) and unschooled young adults in other
socleties (Cole & Scribner, 1977). The further divorced one is frcm formal schooling
in terms ui recen~y or e'tent of t-e experience, the more one's thinkirz is dominated
by scripts based on real-~life actioas. Although based on context-constrained, actually
experienced hap enings, the ccripts of everyday knowing are generative. General rules
are "abstracted” from the pacticular repetitive experiences to allow interpretation of
the novel, predicticn of the familiar and to provide an organizational structure for a
personal universe.

Thus, we would argue that there is a fundamental universality to %.man concuoptual
development and the basic way cf knowing consists of the formatior and refinement of
increasingly richer event structures or scripts (lelson, 1377), centered around
action sequences which recur in personally experienced contexts. pLater emerging,
relatively context-free organiza*tion or rules are in addition to and not 1 replacement
for the basic spetio- temporal scripts of knowing. Specifically, spezialized elaborate
skills for different kinds of rencmbering are developed in different contexts with
differing leading activicies (Meacham, 1977), for example, study skills for remember-
ing texts in schcols in our society vs. oral mnemonics for the transmission of epic
poems (Tclbv & Cole, 1973) or for retaining totemic names fdr cebating (Bateson, 1958)
in traditional socieries. There is considerable evidence th&t even in the absence of
explicit instruction, the requirement of forral schooling determines the direction
of mnemonic development in Western societies. The ability to comprehend and retain
information couched in increasingly decontextualized and tormalized language pre-~ |
sented in texts 1s the leading actigity in schools. Thus, the &evelopmeﬂt ot
specialized cognitive activities to achieve this end must be ceen in the socio-
historical context of schooling in advanced technological societies and not as a re-

fiection of the natural and product of himan cognitive growth.

1
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D. Schoois and the Disadvantaged Child

Each culture irvents its own set of techniques for refining basic cogniiive re-
sources to meet 8 spaclalized need. Within our society it 1s in the context -of
schools, particularly the later grades, that great emphasic is placed on decontext-
uvalized skills of knowing. As Bruner and Olson have pointed ou:, “"whether for reasons
of economy or effectiveness, schocls have settled »n teachinz/learning out of the
context of action and through media that are primarily symbolic and deco.textualized
(Bruner & Olson, 1977 , ms. P. 1). They continue in a latter part of the manuscript, -

Progcessively aided by the decontextualtzed atmesphere of
schuol, the literate child comes to manage statements as
proyositions with entailments, to reccgnize that a state-
ment 1s true, not because it 1is empirically plausible or
has been experienced, but simply because it is entailed

by another proposition also in the text. If not all achieve

this skill (Jtalics mine), at least it is held up as an ideal
(Bruner & Olson, 1937, p.21).

Although one might argue with the assumption that the modes of thinking of
middle-class Western college students should be a goal for cognitive growth in all
members of our society (Lloyd, 1972), it is certainly true that academic success in
our schools, and to some extent, economic success in our society depend on achieving
a reasonable degree of ease in this domain. Children are expected to make the
transition from the context-bound, expérierttally-hased, rlay-centered culture of
preschool life, to the context~free, impersonal, learning~for-learnings-sake atmos-
pheres of the schools. Some make the transition, others do not. Many that do not car
b termed disadvantaged in terms of their reparation for school. Many that do not
may become labelleu as retarded, if the tzansition is unduly troublesome.

Consider "riefly what we know about disadvantaged children which might render the
transition more difficult for them than for the middle-clasg child. TIgnoring obvious
problems such as faélng 3:new languagc, either in terms of a different dialect or g,
second language, the disadvantaged child is hamperefl by a restricted language code
(Bernstein, 1971) which favors the context-bound, spcial, rhetoriesl functions of
l;“guage (Clson, 1976) rather than the :zontext-frez explicit coméu@icative mode

()
LAY




demanded in school. Furthermore, we know that very earlv In his school career, the
disadvantaged child has difficulty dealing with problem sclutions divorced fron em-
pirical support, and difficulty generating aids, rmenonics, sea;ch strategies, etc.,
to enhance deliberate learning. He needs explicit instruction in developing these
skills and even then may faii to generalize the effects of trafuing to similar classes
of activity. Perhaps because of these problems, his metacognit1"¢ deveiopment i im=-
paired. Simply stated, without considerable experience and success with this type of
problem~solving activity, the child can hardly be expected to exert control (Bzown &
DeLoache, 1977).

Perhaps there is a more b-osic problem. Early failure experiences can seriously
erode the child's self-concept. He may have no reason to believe in Lirse f.oas an
active agent in knowing what there is to know in school. If he has no expectaticrs
concerning his ability ro control school performance » this would suzel} vitiate any

attempts to achieve such contrcl. Learned helplessness (Dweck, 1976) can be acquired

early. The child's objective knowle%gé of his own cognitive yrocesses ls obv10¢slv

[)
contaminated by his feelings of cogpétence. Competence within a s_nool setting may n-¢

- m——
o

be expe ed by many disadvantaged childrer and ra.. {cularly by those singled .at
for "special” educatirn in response to their supposed incompetence. ”

Brune:r (1972) has pointed out that schools as an ‘nstitution are separated fro -
both the early play activities thought suitable for childhood and ever from 108t
vocational activities demanded of adults. For example, in »rinitive societies
children learn by imiia’ing adult’models, initially in the context of pla, activitv
(mock hunting, weaving, cooking, ritualistic practices, etc.). The transition fror,
play activities to the real adult occupation (1.e., play hunting to hunting) is
gradual; there is no sharp division between the early exploratorv play of childhoo:
and the vocational pursuits of th: adult. In our societv =chools intercede betwee-
the two worlds but they do not forge a necessary linlt. Not only is entering into - .

rd

school system an alienation process (play activities are discouraged, learn{«, by
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listening and reading rather than acting is encouraged) but the necessary link with

the exit into adult society is also less than clear.
School, separated from work which itself has grown difficult
to understand, becomes its own world. As McLuhan (1966) insists,
it becomes a medium and has its own message, regardless of what
is taught. The message is its irrelevance to work, to adult life.
For those who wish to pursue knowledge for its own sake, this is
not upsetting. But for those who do not or cannot, school provides
no guide-~only knowledge, the relevance of which is clear neither
to student nor to teachers. These are the conditions for alienation
and confusion (Bruner, 1972, p. 703).

If schools do not relate to the real-life experiences of play or work activity
which the child encounters daily, it is not surprising that the enterprises valued in
the classroom do not ‘‘make sense'' to many children. If lessons are not meant to
"make sense'’ why should the child check his performance against criteria of the plaus-
ible or sensible? This problem of alienation was seen even in Holt's (1964) middle-
clars, above-average children (see section III, D.2.) but it is much more of a
problem for the disadvantaged child for whom acculturation to a school setting demands
a more radical shift from preschool conditions. ‘"Playing the game of 3chool"
(Anderson, 1977), learning a script for hew to behave in school, may never be acquired
by such children unless some form of intervention is attempted.

Certain facts exist, all children do not make the transition to schooling with
equal ease, some never make the transition and are marked for school failure. Whether
this is due to biological, or socio-economic reasons, or any combination of factors 1is
irrelevant. The next question is, given the esoteric nature of many school practices,
should -.11 children be expected to conform to the standards set? Although the answer
must surely be negative the implications of accepting that position, in cerms of se-
lecting those that will enter higher level academic prograns and those that will not,
are wide ranging, controversial, and cannot concern us here. Rather we assume the

position that it is beneficial for as many children as possible to acquire some facil-

ity with traditional school skills; therefore intervention should be offered to all

who need help. Schools come into existence and are the way they are because they meet
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the needs of a technological society. It is unlikely, therefore, that schools, and

tﬁe skills valued in schools, will change radically. Thus we must prepare as many
childrer as possible to meet the demands of cchools as they exist today. This means
tailoring teaching techniques for, and expending resources on, those who experience
difficulty with the transition.

It is f9r Lhese reasons that we ha.e been increasingl’ concerned with educable
retarded children, and more recently, chiidren at risk for retardation. !lany educable
children suffer from school disease: they are only singlad out officially as retarded
or slow in the school setting. Prior to school they either experience no difficulty
or théir difficulties go undetected. After school, the wajority are again absorbed
within the community (Edgerton, 1567). Only during the school years are they
segregated. If they can be helped to achieve minimal Success with school tasks the
benefits would be enormous: they would avoid veing branaed in school as "special,’
together with the concomitant loss of their own feelings of competence.

An implicit defect theory often appears to guide our approach to those already
singled out for special classes. Such children a;e characterized as those vho do not
learn quickly and are difficuit to train. But these conclusions often are derived
from a cons.deration of data collected on isolated laboratory tasks, and IQ test
items, using proceduvres and materials unfamiliar to the child. Ve would like to
argue that the same czution demanded by Cole and Scribner (1975) for cross-cultural
comparisons of cognitive processes should also be extended to the interpretation of
intra-cultural comparative data. That our subjects do not generalize a cumulative
rehearsal strategy does not mean that they cannot generalize. They clearly can and
do transfer knowledge flexibly in real-life situaticns. The need for muitiple-ob-
servations of a particular pheromenon, demanded in cross-cultural research, is no
less apparent in any research program whilch secks to make comparisons between groups
that differ in terms of age, nationality. ethaicity, TQ score,etc. Therefore we
strongly éndorse Cole and Scribmer’s (1975) three-point plan for comp;}ative

n
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research: (a) investigate the subject's uﬂderstanding of the experiment, (b) ex-
periment with the experizent, and (c) investigate the same process in a range of
situations, the naturally occurring, quasi-experimental and the experimental. We
know of no research program concerned with cognitive development in slow-learning
children that meets these criteria.

The learning of isolated materials for a purpose neither understood nor appreci-
ated 1s not an easy task for the skilled, and far less so for the novice. If the
slow learning child comes to view this as the leading activity of school, he is doomed
to failure. The aim should be to "recontextualize'™ (Anderson, 1977) early school
experiences, to breathe meaning into school activities in order to alleviate the
transition difficulties of the disadvantged child.

The distinction described eazlier, between oral and literate traditions may be
helpful in suggesting new ways of approaching the school probiems of the disadvantaged
child. Rather than thinking of slow-learning children as lacking certain skills, it
might prove profitable to reverse the emphasis and concentrate on the skills they do
possess, those of an oral tradition. If we are searching for competencies to harness
in the service of school settings, the competencies of the oral tradition could be a
good place to start. Educable retarded children are adept at remembering places,
people; and things exparienced in their daily life. They have elaborate scripts for
coping with their home and street environments. They show an amazing ability to recal.
lyrics from popular songs (retained over an equally amazing time period), baseball
score3, the top twenty songs, and the times of television programs, etc. Thus we
would argue that the transition to formal schooling might be made easier for dis-
advantaged children if (a) the emphisis was placed on their stsengths in the skills of
an oral tradition rather than their weakness ;n the not yet acd&ired literate ones,
(b) game-like learning by apprenticeship systems (watching aad doing) were maintained
for as long as possible, and (c¢) careful attention was pald to the content and

context of any desired activity in terms of its interest and relevance to the child's

C o 7
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knowledgze of naturally-occurring activities.

Such general exhortations are eas, to make but hard to implemeat. But if they
are to be taken seriously, practical step-by-step descriptions of how one might imple-
tent a single preczram are ﬁeeded at the very least. From the perspective of an ex- :
perimental psycuologist, specifying the stages in a research program would provide the
necessary instanciation and we will try to do that here., However, we would like to
emphasize that the program has ag an sGnderlving priacple, the provision of basic in-

. formation of practical value, that 1is, it could and maybe thould be directly imple-~

mented in instructional settings.

Consider the progress to date of our attempts in training mnemonic and meta-

mnemonic skills in educable children. We know that training specific traditional

-

ﬁnemonic routines is not a promising avenue to pursue as the benefits are restricted
to a very small range of situations. Traininé such skills in meaningful contexts,
together with explicit instruction concerning the reascns why such skills can be use-"
ful looks more promising and is currently underway in our laboratory (see section

V. F.).

A more funcamental change in approach is that we helieve that serious concern
should be given to the skills that are the subject of training. The type of
cognitive activity selected for intensive intervention should have certain properties;
(a) it should have great transsituational appl'cabilityi (b) it should be readily
seen by the child *o be & reasonable activity that work%, (c¢) it should have some
counterpart in real-life experiences, and (d) its compénent processes should be well
understood so that effective training techniques can b; éevised. Our bi%s directs
us to a subset Of metacognitive activities which we feel admirably fit the prescrip—
tion, checking, monitoring, and reality testing, etc. This is, of course, still too
ambitious and we would advocate the selection of‘'a few basi: skills for -intensive

1
study. The ones we have chosea can be subsumea under <hp~general heading, self-

interrogation.

ERIC «
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The eventual aim {s to train the child to think dialectically, in the sense of
the Socratic teaching method. JTr the Socratic method, the teacher constancly
questions the students' basic assumptions and premises, plays the davil's advocate,
and probes weak areas, using such techniques as invidious generalizations and counter-

- example (Anderson, 1977 Collins, 1977). The desired end-product is that the student
wili come to perform the teacher's functions for himself vié self-intérrogation. Al-
a tﬁough the skills éescribed by Collins are obviously not directly epplicable to young
slow-leafning children, the basic principles underlying the approach are. We would
sé;rt at the very simple level of teaching the child to éelf-interrogate when faced
with a certain class of problems (instructions, math problems, a labouratory task,
etc.). The type of self-interrogation that might work would be something like a
routine set of n questions to ask oneself before proceeding, e.g., (a) ;top and think!”
(b) do I know what to do éi.e., understand the instructicn, both explicit and implic-
it)? (c) is there anything more I nced to know before I can begin? and (d) is there

anything I already know that will help me (i.e., ic this problem in any way like one

I have done before)?

We are ;urrently attempting to train educable children to follow both verbal
and written instructions and to perform a variety of simple prose comprehension tasks,
all in rhe context of a meaningful uctivity, like assembling a toy or following a
re;ipe. In the course of these activities, they deliberately and overtly pass through
a self-interrogation routine like the one descrited above. We believe that devis.i‘ng
simple systems for eliciting self-awareness and conscious control over one's own -
activities is an impertant form of training because it is a desirable end-product in
its own right, it should have trcnssituational applicability and it should improve
both the child's cognitive and metacognitive skills and his feelings of personal

competence.

V. Summary

The priacipal theme of this chapter has been the development of certain
metacognitive skills which are. indicative of efficient problem-solving in a variety

ERIC 10.
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of situations, whether expzrimental, educational, or naturally occurring. We believe

the distinction between knowledge and the understanding of that knowledge to be a
valid and important distinction with great heuristic power for those interested

in cognitive development. The emphasis in this chapter has been on the executive
pr;cesses which underlie the cognitive products of the child; the executive processes
of modern cognitive theory---predicting, planning, checking and monitoring. We
suggest that these are the basic characteristics of ffficient thinking in a wide
range of learning situations. '

It is a reflection of the state of the art that the majority of developmental
and training studies to date have/geen concerned with the comnscious control of a few
"gimple" mnemonic skills for deliberate remembering. The cultural relativity of
sucﬁ skills was discussed both in terms of their ecological validity cross-culturally,
and with reference to the school problems'of educable retarded children.

One main purpose of this chapter was to emphasize the paucity of experimental
studies concerned with general metacognitive skills outside of the framework of

P
tradicional memory tasks. A particularly neglected research area has been the

development of efficient train{ngibrograms for the developmentally young, programs
that concentrate on executive functionir: rather than the perféctionbof a specific
skill. Training techniques to inauce simple checking skills in those who would not
introduce them spontaneously, at least 1i-. the ccntext cf school learning or tradi-
tional laboratory tasks, have not been develdped. Although the problems entailed
ir devising such training programs cannot be overestimated, thé benefits both
practical and theoretical that would accrue warrant the expenditure of effort and
ingenuity.

I
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2Throughcut the study half the iists were categorized and half were uncategorized.
This variable we< included so that students would not learn that they should say a
particular number, e.g. 6, when asked their span. An appropriate response would in-
dicate a higher number for an organized list and this was found.

3Pte11minaty data suggest that successful maintenance of recall readiness was
followed by gené;alization to a prose learning situation. This study is still under-
way (Brown & Campione, 1977b).

4Strictly speaking nuv message, even a written one, is truly ~ontext free in

that the reader is.free to disambiguate and instantiate utterances on the basis of his

world knowledge. The term decontextualization is used in Olgon's sense of a written

message's liberation from the immediate social context for interpretation.




Table 1 —

The Relation of Accuracy to Confidence Judgements of Educable

Retardates Concerning Recognition Choices in a Feeling of

Knowing Experiment (Brown & Lawton, 1977)

Young (MA 6) Medium (MA 8) old (MA 10)

17

sure
not sure

difference
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Table 2
Story List Item from Kreutzer et al. (1975)

The Proportion of Subjects Making Each Choice and Justifying Their Choicea

Story Format Justification
Subjects N Easier Harder Other Present Absent
Six-Year-0lds (MA 6)
Normal ﬁindergartenb 20 .50 .25 .25 .15 .85
Naive Educable 21 81 .19 .00 .05 .95
Experienced Educable - 40 .78 .18 .03 20 .78
Eight-Year-0Olds (MA 8)
Normal Third Grade® =~ | 20 1.00 .00 .00 .76 .30
Naive Educable 28 .75 .04 .21 .04 .96
Experienced Educable 30 .80 .20 .00 .40 -60 )
3Interrater reliability .96 -

bThe data for normal children are from Kreutzer et al. (1975)

v Lo l/d'J




Table s
Opposites-Arbitrary Items fr.= Kreutzer et al. (1975)

(Proportion of Subjects Making Each Choice)a

Opposites  Arbitrary Same Adequate
Subjects N Easier Easler Justification

Six-Year-0lds (MA 6)
‘Normal Kindergarten® 20 .30 .50 20 .10

Naive Educable 21 .43 .57 .00 .10

. Experienced Educable 40 .31 .69 .00 .12

- Eight-Year-0lds (MA 8) R
Normal Third Gtadeb : 20 .90 .10 .00 . .65 . !
Naive Educable 28 .57 .39 04 42

E:perienced Educable 30 - .48 .52 .00 .40 -

81nterrater reliability 1002 .

bNormal data from Kreutzer et al. (1975)
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Table 4
rote Paraphrase Items from Kreutzer et al. (1975) Questiqhnaite

(Proportion of Subjects Making Each Choice)a -

Question Number 1 2 384 *5 6

‘ Appropriate Tes Appropriate Own Words Justifi-
Subjecte N kesponse Response Activity Easier cation
Six~Year-0Olds )
Noimal Kindergarten® 20 .05 50" .20 .55 .10
Naive Educable 21 .00 .90 .00 .76 .00

Experienced Educable 40 .05 .95 .05 - .82 .08

Eight-Year-0lds

Normal Third Grade? 20 .55 .75 077 7 .90 .75
Naive Educable - 28 .21 .82 .18 .64 .28
Experienced Educable 30 .20 - .83 .30 .73 .20
3Interrater reliability .76 . ' .

b

Normal data from Kreutzer et al. (1975)

ry .
o/
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Table 5

Classification of Student-Produced Lists for Recall

-

e,

#7-- Classification Taxonomic Thematic Rhymes Random
t . Sound-alikes
Group oo P
" Normal:
. CA=6 20 21 .37 14 .28
- [N
CA = 8 20 g2 .26 .01 .01
!
CA = 10 20 .68 .20 .00 .02

”" Educable:

\ MA =6 27 .38 .27 .10 .29
MA = 8 31 42 .23 .12 .23
A
.l

s
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Table 6

Proportion of Categorical Responées Classified As Broad and Narrow

Classificatipn Broad Narrow
Group N Narrow - Narrow Total a
| Superordinate
.
Normal:
cA=6 20 .62 .32 .06 .38
CA=8 20 .25 .64 11 .75
.- CA=10 20 .18 .57 .24 .81
Educable:
MA=6 27 .67 .26 .07 33 -
MA=8: 31 .49 .37 .14 .51
k3
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Table 7
A Comparison of the Mean Importance Ratings of the Four

Experimental Groups on the Prejudged Levels of Importance

‘ (from Brown & Smiley, 1977a)
Importance Level 1 (least) 2 3 4 (most) J
. /
Third Grade 2.41 2.52 2.51 2.56 /

Fifth Grade 2.42 2.35 2.46 2.76 i

Seventh Grade 2.02 2.36 2.58 3.05 /

College Students 1.61 2.09 2.78 3.52 /
/
Total 2.12 2.33 2.58 2.97 , /
. Mean Proportion Correct Recall as a Function !
of Age and Structural Importance ,
Rated Importance ). (least) 2 3 4 (most) Total
Third Grade 17 .22 .38 .61 .35
Fifth Grade .23 .32 48 .68 .43
Seventh Grade .28 .39 .51 .75 A7
College Students .27 .39 .54 .74 .48
Total .23 .33 .48 .69




122

Table 8
The Study Time Items from Kreutzer et al. (1975)

(Proportion of Subjects Selecting 1 or 5 Minutes)®

-

Remembered -Most Adequate Subject's Choice
Subjects . 5 min. 1 min. {(Justific. 5 min. _ 1 min.
Six-Year-Olds (MA) '
Normal Kinderg?ttenb 20 | .75 25 .35 65 - .35
Naive Educable 21 .81 14 .29 1 .29
Experienced Educable 40 | .85 as | .56 | .69 .31
Eight-Year-Olds (MA)
Normal Third Grade® 20 |1.00 .00 | 1.00 .95 .05
Naive Educable 28 | .86 14 .57 .93 .07
Experienced Educable 30 .93 .07 .70 .93 .07

81nterrater reliability .99

bThe data for normal children are from Kreutzer et al., (1975)
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Table 9

Proportion Predicting Which Activity Will Lead

to Best Performance (from Brown, Campione, Barclay, Lawton, & Jones, work in Frogress)

Activity Categorize Rehearsa . Label Look
Preschool (CA 4) .24 .33 .13 .28
First Grade .44 .25 : .09 .22
Third Grade .35 .46 .19 .00
Ea.cable MA 6 .64 .36 .00 .00

Educable MA 8 .38 .62 .00 .00

2.
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Table 10

- ) Proportion Fredicting Categorize or Rehearsal Superior and

~~... _Adopting that Activity (from Brown, Campione, Barclay, Lawton, & Jones work in progress

-

’

Subjects N Predict Superior Perform P(Perform/Fredict)
Preschool (CA 4) 46 .58 13 .22 o
First Grade . 32 .69 .25 N .36

Third Grade ’ 26 v .81 .62 77

Educable MA 6 14 1.00 36 .36

Educable MA 8 21 1.00 .19 ' .19

P(Perform/Predict) = probability that the subject will perforw the activity

he predicted is the most suitable.

.
ro




Table 11

Immediate-Delayed Item from Kreutzer et al. (1975)a

Response

Phone First

Activity to Remember

or Aware
N
Subjects Write Rehearse Other None
Down

Six-Year-Olds (MA 6)

Normal Kindetgattenb 20 .40 .55 .00 .05 .40
Naive Educable 21 .65 .30 .00 .00 .70
Experienced Educable 40 .46 .46 .00 .00 .54
Eight-Year-0lds (MA 8) )
Normal Third Gradeb 20 .95 .80 .10 .10 .00
Naive Educable 28 .75 .96 .00 .04 .00
Experienced Educable 30 .67 .63 .00 .03 .23

3 nterrater reliability .93
b

Nornal &ata from Kreutzer et al. (1975)

[y
o
<&



Table 12
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* The Study-Plan Item from Kreutzer et al. (1975)a

Subjects Planning a Strategy Not Planning a Strategy
N R

Six-Year-Olds (MA)

Normal Kindergartenb 20 .45 .55

Naive Educable 21 .24 ~76

Experienced Educable 40 .21 .80

Eight-Year-0Olds

Normal Third Grade® 20 .90 .10

Naive Educable 28 .25 .75

Expericnced Educable 30 .20 .80

#Interrater reliability .93

bNormal data from Kreutzer et al. (1975)

!
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Table 13

Proportion Correct on Recall-Readiness Poxt‘ asts

"

. Posttests

c a | Original Data One Year Iollow dp

roupj Condition N No No No No . No
Prompt Prompt Prompt Prompt Prompt Prompt . Prompt

Anticipation { 8 | .¢2 .62 .52 .50 .48 .81 .57
MA 6 | Rehearsal 7 77 .61 .49 .46 .50 .90 .63
Label . 6 .60 .56 .55 46 .58 .78 .54
Anticipation |12 .92 .84 .81 .80 .72 .95 .85
MA 8 | Rehearsal 12 .89 .82 .81 .74 .73 .84 .83
Label 11 .74 .65 .63 .60 .61 .67 .63

a .
Included are data from those children who were available for all phases of the

experimant

O ‘ 13& 3
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|

Table 14
Mean Proportion Recalled in Training as
a Furjction of Age, Groups, Trial Blocks and Trials

(from Brown & Campione, 1977a)

Trial Blockaa

Age Old Young

¢
Trial Block 1 2 1 2
Groups . /
Creeping .46 A .36 .46
Standard .50 .59 .34 . .33 °
Random .41 42 TL29 .28
Trialsb
01d . Young
Trizal 1 2 3 1 2 3
Conditions
Creeping .41 .43 .51 .34 .40 .48
Standard .46 .55 .62 .32 .33 .35
Random 41 .40 .43 C.27 .28 .31 . ’

8The children recc!ved fovr 1lists a day. These were collapsed 1into two
Trial Bloclks.
bFor each list the subject attempted four recalls, the last three following item

selection. These are the Trials,
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Table 15

Number Generalizaticn Test, Random Lists

(from Brown, Campione, & Marphy, 1977)

Originally Realistic

Originally Unrealistic

No Feedback Feedback

Young 014 Young 0ld Young t1d

N -
6 12 11 . 14 12 12
Mean M Ference 2.83% 1.08 5.09 3.64 5.00 4.42
Score
Proportion .67 .75 .09 .28 .08 . 25
Realistic N
Proportion .17 .17 .73 .43 .67 .50
\ 10 guessers

. ¥This figure 1is misleading.

and 2 unrealistic.

The mean difference score for the 4 realistic subjects was

There are only 6 subjects in this cell, 4 realistic

1.75. Both the remaining subjects overestimated their span by 5.

o
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Table 16

(from Brown, Campione, & lturphy, 1977)

130

*
Easier to Recall Judgments on the Number Generalization Problem

Originally Trained .
Realiscic Realistic Unrealistic
Young Nn1ld Young 01d Young 01d
Orgaaized Easier .66 75 14 .26 .19 .12
Unorganized Easief .00 .00 .14 .11 .13 .12
Inconsistent _ .33 .25 71 .63 .67 .75

3

*Entries are the proportion of subjects falling into eath category
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i Yo Figure Captions

Figuré 1. “The probability of a correct recognition given a wager of 1, é, or
3 tokens in Experiment 1, or given a judgment of yes, maybe, or no in Experiment 2
(from Brown & L;wton, 1977).

Figure 2. }roportion oﬁ/gorrect recall as 4 functior of mental age, training

M

condition, and test phase (from Campione & Brown, 1977, adapted from Brown & Barclay,
1976).
h ngure 3  Mean proportion correct recall on pre and posttests as a function of
age and training condition (from Brown & Campione, 1977a).

Figure 4. Mean standardized strategic selecfion scores on pre and posttests
ag a function of age and training condition (from Brown & Campioné, 1977a).

Figure 5. The proportion of realistic estimators ag a function of mental age
and test phase (from Brown, Campione, & Murphy, 1977).

Figure 6. The proportion of realistic estimators (counsidering only those who
wore originally‘unrealistic) as 2 function of mental age, feedback condition, and

test phase (from Brown, Campione, & Murphy, 1977).
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